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For this critical 
ligation 
“timed-absorption” 
surgical gut 
sutures 
will not digest 
prematurely 





Davis & Geck 
“timed-absorption” 
sutures 


non timed-absorption 
chromic sutures 


In ligating the cystic duct, the skill of the 
surgeon must be supported by a dependable 
ligature which will not digest prematurely. 
By an exclusive improved process, D & G 
“timed-absorption” surgical gut is accuratcly 
tanned in graded degrees from the outer sur- 
face inward to assure a logical digestion rate. 
Maximum resistance to digestion is assured 
during the critical first 4 days when there is 
least fibrosis. As fibrosis develops and the 
need for artificial support lessens, the rate of 
timed-absorption increases. 


90 hours vs. 30 hours 

Comparison of D & G “timed-absorption” medium chromic 
surgical gut suture, size O, with non timed-absorption medium 
chromic surgical gut suture, size O. Weights are suspended from 
each in trypsin solution. The weight is held suspended by 
“timed-absorption” surgical gut up to go hours. The non timed- 
absorption chromic surgical gut suture has begun to digest and 
breaks under the strain of the weight by 30 hours. (In human 
tissue all chromic sutures are digested more_slowly, but the 
ratio between the two types remains the same.) 


D & G surgical gut sutures have a special 
matte finish so that knots hold securely. 
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FURTHER OBSERVATIONS ON TOTAL BODY WATER 


I. Normal Values Throughout the Life Span 


ISIDORE S. EDELMAN, M.D., HAROLD B. HALEY, M.D., PAUL R. SCHLOERB, M.D., 
DAVID B. SHELDON, M.D., BENT J. FRITIS-HANSEN, M.D., GEORGES STOLL, 
M.D., and FRANCIS D. MOORE, M.D., F.A.C.S., Boston, Massachusetts 


Foreword by FRANCIS D. MOORE, M.D., F.A.C.S. 


ACH day the surgeon sees and treats a 
wide range of metabolic disorders in 
preoperative and postoperative pa- 
tients and in wounded men. These are 

disorders which require an understanding of 
body chemistry for their effective manage- 
ment. This understanding of the chemistry of 
the human body rests upon three types of 
knowledge. 

First is the concentration of solutes in body 
water, the familiar things we measure every 
day, such as concentration of plasma protein, 
concentration of urea, sodium, chloride, and 
so forth. Concentrations of substances within 
cells are not yet amenable to clinical study but 
must ultimately yield their secrets. 

Second is the income and outgo of body 
elements. How much nitrogen does the body 
take in per day and how much does it excrete? 
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To what extent is this changed by disease, 
surgery, injury, or repair? This concept of 
metabolic balance is applicable to any sub- 
stance for which the chemist can give us meth- 
ods of measurements. The data are easy to 
get; interpretation is difficult. 

The third type of knowledge concerns the 
total composition of the living human body. 
How much water is in the body? How much 
sodium, how much potassium, how much 
nitrogen? It is important to point out that 
total body composition is not quantitated 
merely by concentration studies or by meta- 
bolic balance. We may know that the plasma 
sodium concentration is 140 milliequivalents 
per liter. We may know that the patient takes 
in 100 milliequivalents of sodium and excretes 
100 every day. We still do not know how 
much sodium is in his body. That is the pur- 
pose of studies in total body composition. 

This rounds out our basic triad for the study 
of body chemistry: concentration, balance, 
and total body composition. Each has an 
interesting history. 

The 1920’s saw a growing interest in and con- 
cern with the concentration of substances in the 
circulating blood. This interest arose from the 
gradual perfecting of quantitative chemical 
methods, a field of research in which the names 
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of Folin and Van Slyke will always be remem- 
bered. Gradually, concepts of extracellular 
fluid chemistry became crystallized and the 
work of Gamble and Hastings was especially 
important in bringing these concepts home to 
the medical student, the physician and the 
surgeon. Now, for 25 years, surgery has 
grown and thrived on this body of knowledge. 
Since 1945 the clinical frontier of surgical 
biochemistry has been the cell membrane and, 
although extracellular concentration studies 
have taught us much, we must turn to the 
other two methods, namely, balance and total 
body composition, to study the far side of the 
cell membrane. 

Although balance studies and the metabo- 
lism in starvation were well documented in the 
literature by the time that the United States 
entered World War I, it was to be another 20 
years before these data began to foster con- 
cepts helpful in the care of surgical patients. 
And it was to be a full 30 years before any 
extensive series of metabolic balance studies 
in surgical patients and injured men would be 
available for study. Balance study is impor- 
tant because it tells us much about the dy- 
namics of disease and because it teaches us to 
“think in terms of balance’’; to consider the 
patient in the light of his total intake and 
output. It is impossible to overemphasize the 
importance of “‘balance thinking” in the daily 
care of sick surgical patients. But balance 
study has its limitations. It is like studying a 
regiment by counting the number of casualties 
and the number of replacements. The change 
in muster strength is easily deduced. But how 
many men were in the regiment to begin with? 
This requires going in and looking around and 
counting them. This is where dilution tech- 
niques and radioactive isotopes have become 
our spies. Out of this has grown our knowl- 
edge of total body composition. 

The study of total body composition, our 
newest addition to this triad of methods, is 
based primarily on the dilution principle and 
traces its origin back to the Keith, Rowntree, 
and Geraghty dye method for plasma volume 
developed in 1915. But the recent growth of 
methods of total body composition are so 
spectacular that the events of the previous 
decades pale by comparison. Starting in 1940, 


the work of Behnke and Pace on body specific 
gravity showed us the importance of fat in 
determining the density of the body; they 
further showed us that the fraction of fat and 
the fraction of water in the body are inversely 
proportional in the normal individual. Start- 
ing in 1946 with the elucidation of the princi- 
ple of isotope dilution and subsequently 
standardization of methods, the study of body 
water, sodium, and potassium made a big step 
forward. We now have methods and a firm 
background of normal values for total body 
water, total exchangeable potassium, avail- 
able extracellular fluid, total exchangeable 
sodium and several organic complexes. Moth- 
er Nature was kind, in planning the universe, 
to give us good usable isotopes of sodium, po- 
tassium, and hydrogen, all substances so vital 
to the living organism. These laboratory 
methods of measuring total body composition 
are difficult and bulky; there are still inaccu- 
racies and interpretative difficulties; they will 
never be routinely used at the bedside any 
more than cardiac catheterization or bomb 
calorimetry. Yet these measurements of the 
total chemical content of the body are a fun- 
damental guide to the biochemical problems 
of surgery. 

Thisis the first of two reports upon total body 
composition. In this, the first study, is re- 
ported an extensive series of normal total body 
water values for a group of normal human 
subjects throughout the life span. This is the 
foundation upon which the second study rests. 
The second article deals with the change in 
total body composition encountered in dis- 
ease. The total body water is the key to total 
body composition. When measurements of 
total body water are combined with nitrogen 
balance, we may calculate the change in lean 
tissue solids. Knowing also the change in 
body weight, we suddenly find that we can 
calculate the third great variable, namely the 
change in body fat. It may seem paradoxical, 
yet studies of total body water indicate to us 
that one of the basic metabolic responses to 
injury and surgery is a sudden, rapid ox- 
idation of fat. This fat oxidation in acute 
surgical disease may reach the extreme rate 
of 600 grams per day. This is almost ten 
times the rate of fat oxidation encountered in 
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semistarvation. We know from many nitro- 
gen balance studies that after ordinary surgi- 
cal trauma the rate of nitrogen excretion is 
no larger than it is in starvation alone, but 
the rate of utilization of fat is far different. 
We have known for many years that the pa- 
tient with acute disease or after injury has a 
high caloric need. Now for the first time we 
can state in part how it is met. 
Concentration, balance, and total body 
composition will give us much more informa- 
tion in the future than they have yielded to 
date. Studies of body composition, of intra- 
cellular concentrations, of fat oxidation and 
redeposition, and of the endocrine forces 
which regulate them are still in their infancy. 
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The common metabolic disorders treated 
daily by the surgeon fall into several groups 
which may be categorized as follows: (1) star- 
vation ; (2) extrarenal loss of water, electrolyte 
and protein; (3) acute reduction in blood vol- 
ume, shock; (4) abnormalities of convalescent 
metabolism, burns and excessive trauma; (5) 
trauma in the presence of visceral disease, par- 
ticularly disease of the heart, lungs, liver, and 
kidneys; (6) acute infection. 

Our ability to understand and treat patients 
effectively will increasingly rest on our knowl- 
edge of how disorders in these six broad cate- 
gories of surgical disease affect the three bio- 
chemical indices: concentration, balance, and 
total body composition. 





URING the past three decades there 
has been an increasing awareness of 
total body composition as a deter- 
mining factor in the interpretation 

of body chemistry in disease. Rational ther- 
apy for acute and chronic disorders should ul- 
timately be based on an accurate knowledge of 
total body composition in addition to the 
usual observations of concentration changes 
in blood and urine. During the past 5 years, 
methods for the study of total body composi- 
tion have advanced through the application 
of isotopes (8, 18, 25, 29, 33). 

Prior to this decade, our knowledge of this 
field was restricted almost entirely to indirect 
evidence gathered from metabolic balance 
study or by the few available analyses of body 
content of salts, nitrogen, or other solids de- 
termined in cadavers, and the body content of 
water arrived at through desiccation (3, 34, 
39). Evidence has been presented that nor- 
mally the lean body mass, or the actively 
metabolizing fat-free cellular mass (largely 
muscle and visceral parenchyma) is constant 
in composition, consisting of 73 per cent 
water (17, 30). Although this mass of tissue 
probably is constant in composition, it is 
bathed in a variable amount of water, held up 
by variable supporting structures and insu- 
lated or nourished by extremely variable fat 
deposits. Fat content is difficult to measure 
by any direct means, although complicated 
indirect measurements have been made (1, 


28). There has been a general awareness that 
in certain individuals of obese, short stature, 
the total amount of body fat might comprise 
35 per cent or more of body weight (23, 27). 
The implications of this concept upon total 
body composition are profound. If a patient 
is 35 per cent fat, only 65 per cent of the 
patient’s body weight may consist of sup- 
porting structures and lean body mass. Rea- 
lizing that this tissue is 73 per cent water, we 
are left with the possible situation of a pa- 
tient weighing 70 kilograms and containing 
only 33 liters of water in the body. A fluid loss 
in intestinal obstruction amounting to 3,000 
cubic centimeters is clearly going to threaten 
this patient’s life much more seriously than 
the same process and water loss in the lean 
and well trained athlete weighing 70 kilograms 
and containing 45 liters of water. Pace (30), 
by direct analysis, has arrived at an expression 
of fat content in relation to body water and 
weight; Behnke (1, 2, 27), using similar formu- 
las and measuring the specific gravity of 
healthy normal men and of athletes, has given 
us a definition of the limits of fat content in 
these normal human subjects. The measure- 
ment of specific gravity in the human subject 
is a difficult laboratory procedure which at the 
present time seems far from clinical applica- 
tion. By contrast, the measurement of the 
other chief variable in total body composition 
—the total body water—is a relatively simple 
procedure. 
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TABLE I.—TOTAL BODY WATER IN THE NORMAL 
_. HUMAN SUBJECT ; 
In Vivo Reproducibility of Total Body Water Determinations* 


TABLE III.—TOTAL BODY WATER IN THE NOR- 
MAL HUMAN SUBJECT 
Children, 1 to 9 years of age 





Difference in 
total body 
water, per 
cent body 
weight 


Time interval 
between 
measure- 
ments, days 


Change in | Difference in 
body weight,| total body 
kgm. water, liters 


Subject 
and sex 





JJG. M 153 —3. , —o.! 
B.K. M 122 —2. , —I.2 
MH. F 155 +3.3 | +o.1 
R.H.G. M | —I. : +0.4 
N.R. M | +0. | x] —1.9 
PT. M | 3 | 0.0 | ‘s +0.6 
Mean** 


* The absolute values for these patients are given in Tables V and VI- 
** The mean values were calculated without regard to sign. 





























| | 1.8 4 0.7 





TABLE II.— TOTAL BODY WATER IN THE NORMAL 
HUMAN SUBJECT 


Infants, under 1 month of age 


Total body water 





Surface, 
area, 
sq. m. 


Subject 


Weight, 
and sex kgm. 


Per cent 
—_ 
weight 
59.2 
61.1 
62.8 


L. per 


Liters oq. m 





J.V. 
RB, 0.54 
R.B. : 0.66 9.50 
0.61 8.83 


0.07 16.20 16.7 





8.00 14.8 





14.4 





58.9 14.5 





58.2 
58.6 


0.45 5-90 
0.55 7. 








0.74 Io. 60.7 
0.66 9. 


0.48 6. 





55.2 
56.8 





D.W. F om 
S.D. F i 24. —_ 14. 





59-7 





0.83 11.38 56.9 13.7 





Total body water 





Surface 
area, 
sq. m. 


Subject 
and sex 


Age, 


Weight, 
days k 


’ Per cent 
Liters body 
weight 





B.M. .165 | n 
B.P. ‘ .240 
B.A. 3 .165 


83.0 





72.8 





71.8 





B.B. 4 : 0.230 
B.W. y 0.190 


78.6 





77.6 





B.C, ; 0.170 i 73.6 














Mean 0.198 2.42 76.7 





12 months of age 





W.L. f | 0.275 45 67. 





D.B. , 0.330 .82 70. 





C.A. : -450 15 57- 
D.T. ; . 280 52 66. 








R.T. .go .365 .76 60. 
B.H. j 88 .260 .08 63. 
B.G. .22 wg 36 53: 
B.Q. 5 47 72 67. 
R.T. 8.5 7.96 .62 58.1 



































Mean 5.2 6.04 ; 4.27 62.6 





Principles underlying the use of deuterium 
dilution as a measure of the total body water, 
together with information on the total body 
water in the normal adult and child, have pre- 
viously been presented from these labora- 
tories (14, 33). We have also given a descrip- 
tion of our purification methods and of deu- 




















E.G. M 3 20. 
§ 


Mean 16.6 0.65 9.77 58.9 14.2 





terium measurement by the falling drop and 
the mass spectrometer (32, 36). It is the pur- 
pose of this communication to present data on 
the normal total body water throughout the 
life span. These form the basis for an under- 
standing of abnormal values. In the second 
paper of this group (26), we present pathologi- 
cal cases encountered in surgery and medicine 
and a framework upon which the interpreta- 
tion of total body water may be based. 


METHODS 


Total body water has been measured in 
these studies by injecting a known amount of 
concentrated (99.8 per cent) deuterium oxide 
(heavy water) into the patient. D.O is distri- 
buted throughout the patient’s body water in 
the course of 2 to 3 hours. Samples of plas- 
ma taken at that time may be analyzed for 
their heavy water content and by the extent 
of the dilution discovered in such blood sam- 
ples, the total amount of body water in which 
the deuterium has been diluted, may be direct- 
ly calculated. This is an application of the 
isotope dilution principle (25). 

Distribution equilibrium occurs in approxi- 
mately 2 hours. Venous blood samples drawn 
at 90, 120, and 180 minutes were analyzed by 
the falling drop method; in some few instances 
the mass spectrometer was used. All subjects 
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TABLE IV.—TOTAL BODY WATER IN THE NOR- 
MAL HUMAN SUBJECT 


Adolescents, 10 to 16 years of age 
Males 








Total body water 





Surface 
area, 
sq. m. 


Age, 


: Weight 
Subject | years | kgm.’ me Per cent 
Liters | bod) 


weight 





12-7/12 , .31 54.8 


12-7/12 35. .22 21.0 58.8 


23.4 








12-11/12 : 43 27.3 60.6 





10-5/12 “ .14 61. 





15-8/12 . .84 ' 63. 





10-10/12 i .29 58. 





14-8/12 : -70 59. 





15-6/12 . .65 : 62. 





10-11/12 , 1.21 51. 








13.0 P 1.42 
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TABLE V.—TOTAL BODY WATER IN THE NORMAL 
HUMAN SUBJECT 


Adults 
Males, 17 to 34 years of age 





| Total body water 





Surface 
area, 
sq. m. 


Weight, 
gm. 


Per cent | 
body 
weight 


Subject 
L. per 


Liters sq. m 


cad 





7° .86 a F 2 





64. -79 39. . -3 









































Females 





11-2/12 50. -49 





13-5/12 50 53 





14-8/12 40. 35 





1I-11/12| 48. -49 





13-3/12 | 35. .23 





13 43. 41 




















Mean 





12.8 44. .42 





were studied in the fasting state, with nude 
heights and weights obtained at the time of 
heavy water administration. The prepara- 
tion, injection, sampling, and analytic deter- 
mination of deuterium content were carried 
out by methods previously described (32, 33, 
36). 

The subjects comprising the normal series 
were volunteers, whose daily routines and 
dietary habits were unaltered. The adult 
group consisted of college and medical stu- 
dents, staff physicians and surgeons and their 
wives, and employees of this hospital. The 
adolescent age group were children of staff 
members of this hospital, the Massachusetts 
General Hospital, and of friends. The young 
children and infants were studied at the Chil- 
dren’s Medical Center and considered to be 
normal by their physicians. Hospitalization 
in these cases was for medical check-up, minor 
surgical procedure or awaiting discharge from 
the nursery. 


































































































RESULTS 
The evaluation of variation in water con- 
tents of the heterogeneous series being report- 
ed in this communication requires a prior 
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Fig. 1. Graphic presentation of the data of Tables IX, 
X, and XI. Mean values for total body water (as percent- 
age of body weight) are plotted as a function of age. 


knowledge of the reproducibility of body 
water estimations in the same individuals. 
Table I lists such data. In the 6 cases studied, 
the measured total body water is constant to 
within 2.0 per cent of the body weight, in 
spite of weight changes as large as 3.7 kilo- 
grams. The small variations detected can be 


TABLE VI. —TOTAL BODY WATER IN THE 


NORMAL HUMAN SUBJECT 
Adults 
Females, 20 to 31 years of age 
T 








Total body water 





Surface 
area, 
sq. m. 


Subject 


Weight, 
kgm. 


L. per 
m. 


; Per cent 
Liters body 
weight | 54 





-84 32.9 45.6 





+72 31.7 52.1 





.80 36.0 54.4 





.46 25.7 52.1 





48 27. 59. 
.65 28. 48. 








.62 F 50. 





-61 : 55. 





+79 . 47. 





.56 . 47. 





-47 ‘ 58 





61 : 49 


ascribed either to technical errors of small 
magnitude or a change in body water content 
during the period intervening between the 
determinations. 

Tables II through VIII list the results of 
total body water measurements in normal 
human subjects. One hundred and twenty 
determinations are shown, covering an age 
range of 2 days to 86 years and a weight range 
of 2.3 to 100.3 kilograms. 

In newborn infants (Table II) the mean 
total body water (77 per cent of the body - 
weight) is considerably higher than that. 
found in any other group. The body water 
falls to a mean of 59 per cent of body weight 
for children in the range of 1 to 9 years (Table 
III). Through the age of puberty (approxi- 
mately 16 years of age), no sex difference in 
body water content is found, and the body 
water per square meter of body surface in- 
creases progressively up to age 12 years or 
thereabouts (Table IV). 


TABLE VII.—TOTAL BODY WATER IN THE 
NORMAL HUMAN SUBJECT 


Adults, 35 to 54 years of age 
Males 





Total body water 





Surface 
area, 
sq. m. 


Subject Per cent 
Liters body 
weight 





2.06 46. 56.3 


52.8 





2.03 42. 





2.11 52. 58.3 





40. 52.2 





45. 57-5 





35. 52. 





40. 55. 





42. 44. 





44. 64. 





2.01 48. 60. 














1.97 43; 55 





Female 





44 : 47. 


1.54 | 





.58 ; 49. 


1.60 








.76 ’ 46. 





1.58 








.50 " §2. 





1.55 





85 




















-7°0 











.64 
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In the young adult a clear-cut sex differen- 
tial becomes apparent for the first time (Ta- 
bles V and VI). The male exhibits approxi- 
mately 17 per cent more body water than the 
female. This difference is statistically signifi- 
cant (P<.oo1). Further, this sex differential 
persists for the remaining adult years (Tables 
VII and VIII). Both males and females show 
a fall in relative water content during the mid- 
dle years of life and older males and females 
show a slight further decrease in total body 
water with advancing age. The data for all 
age groups are summarized graphically in Fig- 
ures 1 and 2. 

In Figures 3, 4, and 5, the data presented in 
tabular form demonstrate graphically the 
changing total body water as a function of 
age. The trend toward high values in infants 
and young children, decreasing to the adult 
normal at about the age of 4 years and re- 
maining there until the fourth decade and 
then dropping off slightly in older age is clearly 
shown (Fig. 5). 

The sex differential becomes apparent near 
the age of 16 years. In Figure 3, total hody 
water as a function of body weight is plotted 
throughout the age span. It is clear that 
where body weight is less than 20 kilograms, 
body water is a linear function of body weight. 
The equation for this relation (14) is: 


Body water in liters = 0.55 X weight inkgm. + 0.51 


Between body weights of 30 and 50 kilograms, 
a sex differential begins to become apparent 
by which the female has a lower water con- 
tent. Body water content in males, up to a 
body weight of 90 kilograms, is an extension 
of the linear relationship between total body 
water and body weight, first apparent in in- 
fancy. This is interpreted as signifying that 
the adult male has a body composition more 
closely resembling that of the young child, as 
regards the relation between water and body 
mass, whereas the female at and after puberty 
(body weight around 50 kgm.) has added in- 
crements of fat which lower this percentage of 
water and produce a departure from this 
linear relationship. 

In Figure 4 total body water is shown as a 
function of surface area throughout the age 
span. A contrast is apparent with the situa- 
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Fig. 2. Graphic presentation as in Figure 1; here the 
total body water (as liters per square meter of surface area) 
is plotted as a function of age. 


tion just described. It will be observed that in 
children with a surface area of less than 1.0 
square meter, the total body water is a linear 
function of surface area. As the surface area 
increases to 2.0 square meters the female is 
seen to lie along the straight line extrapolated 
from the child whereas the male lies consis- 
tently above this line. In the relationship 


TABLE VIII.—TOTAL BODY WATER IN THE 
NORMAL HUMAN SUBJECT 


Adults, over 55 years of age 
Males 





Total body water 





Surface 
area, 
sq. m. 


Subject Per cent 


body 
weight 


L. per 


Liters sq. m. 





1.66 $%.3 62.8 22.5 





1.88 56.1 20.8 





| 
| 
39.2 | 
| 
| 


1.96 40.5 51.8 20.7 





70.2 1.74 34.9 49.8 20.1 





80.0 





1.94 38.2 47.8 19.7 








65.2 1.31 40.0 61.3 | 22.1 








70.7 | 4.88 38.1 54.3 20.8 





Females 





























so.4 | 1.34 | 26. 








73 | 6r.5 | 1.61 
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TABLE IX.—SUMMARY OF TOTAL BODY WATER DATA AS/A FUNCTION OF AGE IN NORMAL CHILDREN 





No Age, Weight, Surface area, 


Total body water, liters 


T.B.W. per body wt., 


T.B.W. per surface area, 
per cent body wt. 


liters/sq. m. 





subjects range kgms. sq. m. 


Mean 


Range Mean Range Mean Range 





6 2-28 (days) 3.16 0.198 2.42 


1.67-3.17 76.7 71 .8-83.0 9.8-13.8 





9 1-9 (months) 6.94 0.328 4.27 


3.08-6.15 62.6 53.0-70.9 I11.3-14.6 





II 1-9 (years) 16.6 0.650 9.77 











5.90-16.2 58.9 55.2-62.8 13.1-16.7 











No. Age, Weight, Surface, 


TABLE X.—SUMMARY OF TOTAL BODY WATER DATA AS A 


Total body water, liters 


FUNCTION 


OF AGE IN NORMAL MALES 





T.B.W. per body wt., 
per cent body wt. 


T.B.W. per surface area, 
liters/sq. m. 





subjects range in years kgms. sq. m. 


Mean 


Range Mean Range Mean Range 





10.5-15.6 46.8 1.42 27.9 


19.0-44.3 59.0 51.8-63.2 19.2 15.7-24.1 








17-34 72.6 1.89 44.1 


39.9-54.0 53.3-70.3 23.3 21.2-26.1 





35-52 | 79.4 1.97 43.8 


35.4-52.0 44.7-64.1 22.2 20.0-24.6 





57-86 70.7 1.88 38.1 











34.9-40.5 47.8-62.8 20.8 19.7-22.5 





TABLE XI.—SUMMARY OF TOTAL BODY WATER DA 


TA AS A FUNCTION OF AGE IN NORMAL FEMALES 








Weight, Surface area, 


Total body water, liters 


T.B.W. per body wt., 
per cent body wt. 


T.B.W. per surface area, 
liters sq./m. 





No. 5 
subjects range in years kgms. sq. m. 


Mean 


Range Mean Range Mean » Range 





12-15 44.6 1.42 25.0 





20.1-29.7 56.2 49.8-590.5 17.6 16.0-19.4 





20-31 57-9 1.64 20.4 








22.0-36.0 51.2 45.6-50.9 18.0 15.3-20.0 





36-54 58.8 1.59. 28.3 


| 25 .8-33.0 48.2 40.5-54.3 17.7 16.2-19.5 














60-82 61.5 1.61 28.4 











| 25.1-32.5 46.2 42.0-53.4 17.1 16.1-18.2 





between surface area and body water the 
adult female represents an extension of the 
childhood relationship whereas the male, by 
the formation of more muscle tissue per unit 
body weight (and hence more water) shows a 
greater fraction of body water per unit surface 
area than the female or the young child. 

Tables IX, X, and XI summarize the data 
by age and sex. 


DISCUSSION 


These data indicate that variations which 
occur with age, and in the adult years with 
sex, must be taken into account in estimating 
the total body water. The high order of repro- 
ducibility of the method (Table I) rules out 
any significant contribution by technical er- 
rors to the variations observed. No one figure 
suffices to characterize water content over the 
life span of the individual. The high water 
content of infants weighing approximately 3.0 
kilograms is associated with a high total ex- 
changeable sodium, 76.4 milliequivalents per 


kilogram, as reported by Forbes (12). In addi- 
tion, the decline of the proportion of water to 
body weight during the first years of life corre- 
lates with the reported changes in thiocyanate 
and sodium spaces (11). These data suggest 
a relatively larger extracellular fluid volume 
which (in part at least) accounts for the high 
sodium and water content in normal new- 
borns. 

Within any age group of either sex, varia- 
tions in water content can reasonably be 
assigned to variations in fat content (1, 2, 17, 
27, 30). Knowing the patient’s weight and 
the total body water, it is possible to predict 
the specific gravity and the fat content (in 
the normal), using the formulas of Pace (30) 
and Behnke (2).! Applying these formulas to 
our data, it is apparent first of all that the fe- 
% H20 
0.732 
(b) Behnke (2) from Rathbun and Pace: 


_ =f) $3549 ae 
% Fat=100 Sp. gravity sous | 


1(a) Pace (30) formula: % Fat=100— 
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Fig. 3. Here and in the next two figures each dot repre- 
sents a single determination of total body water in a normal 
subject. Here the total body water (in liters) is plotted as 
a function of weight throughout the age span. 


male has more body fat than the male by a 
very significant amount.’ Whether or not 
there is some other sex factor in addition to 
fat, producing the male-female sex differential 
in total body water, is as yet uncertain and 
requires further research. It is noteworthy 
that the thin females in our series are signifi- 
cantly lower in water content than are males 
of the same thin build. Sex-linked variation 
in water content of lean tissue, may account 
for this impression. The importance of total 
body fat in relation to total body water is 
apparent when one considers that the lean 
body mass is constant in composition and that 
the relation of the lean body mass to the total 
body water is probably also constant in the 
normal. Of the three major constituents of 
body composition (fat, lean tissue, and water), 
the only one which varies independently of 
the other two in a healthy, normal person is 
fat. Therefore, the body habitus is a prime 
determinant in the relative content of water 
and fat. Chronic wasting diseases probably 
diminish fat stores to a greater extent than 
water; acute dehydrating illness exhausts 
water. One might be led to the prediction 
that individuals with a low fraction of total 
body water would tolerate starvation best, 
and those with a high fraction of total body 
water would tolerate dehydrating processes 
best. A thin, nonmuscular female, lacking 


1For example, an “average” female of 65 kgm., with total body 
water of 51 per cent is 30 per cent fat, whereas her male counter- 
part of the same weight and total body water of 61.0 per cent is 
17 per cent fat. 
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ON TOTAL BODY WATER 9 


2 
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$ 
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2s 








0 x io is 20 
SURFACE AREA (Squore Meters) 

Fig. 4. Plotted as in Figure 3. In this graph the total 
body water (in liters) is plotted as a function of surface area 
throughout the age span. See text for more complete ex- 
planation of the subject. 


both fat and water, should withstand either 
stress poorly. 

In Table XII are summarized the data on 
total body water measured ditectly by desic- 
cation in human subjects available in the liter- 
ature up to this time. In the light of standards 
established for normals in our laboratory, 
some of these isolated figures appear high. 
Obviously, these direct analyses were not per- 
formed on a comparable group and at least 2 
of the bodies analyzed were grossly edema- 
tous. However, there is surprisingly good 
agreement among many of these figures and 
our own data (see Tables IX, X, and XI). 
The 1 normal subject reported by Moore in 
1946 in a preliminary report (when first ex- 
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Fig. 5. Total body water as a function of age. In the 
upper section, the body water is plotted as percentage of 
body weight (i.e. relative water volume). In the lower 
section the body water is piotted in liters (i.e. absolute 
water volume). 
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TABLE XII.—TOTAL BODY WATER IN THE 
HUMAN OBTAINED BY DESICCATION (FIGURES 
FROM THE LITERATURE) 


TABLE XIII.—TOTAL BODY COMPOSITION IN 
THE ‘‘AVERAGE” ADULT (ESTIMATES BASED 
ON INFORMATION REPORTED TO DATE) 








Total body 
water 
per cent 

bo 


Reference Age, years Sex 


d: 
weight 


Reference Male Female 





Weight, kgm. 70 





Surface area, sq. m. 2 | 





Bischoff Newborn 66.4 


Specific gravity (2) 





Fehling Newborn 74.1 


Total body water (D20), liters This paper 





Newborn 
Newborn 


Iob and Swanson 95.5 


68.3 





Widdowson et al. 


Total body fat, kgm. This paper, 


(2), (27), 
(30) 





69. 2-73.0 


Newborns if 
(6 infants) 


Camerer et al. 








53.8 
65.7 
67.9* 


Widdowson e¢ al. | ase 
Adult 





Volkman 





Mitchell e¢ al. 35 M. 
Bischoff 33 M. 
Widdowson et al. 





58.5 


M., F., M.|61.8, 56.0, 
1.5* 





25,42,48 











*Edematous at time of death 


ploring the use of isotope dilution methods) 
yielded a figure of 72.5 per cent of body 
weight, a figure higher than we have subse- 
quently observed in any normal adult. We 
regard this as a technical fault due to the use 
of the gradient tube for density measurements 
at low D concentrations. This subject has 
since been restudied and shown now to weigh 
71.4 kilograms, with a total body water of 
40.6 liters or 57.0 per cent of body weight (9). 

Steele and his colleagues reported on a 
series of 72 normal individuals, in whom body 
water was measured by antipyrine dilution. 
While their results show a similar difference 
in the fraction of body water present in males 
as compared to females, no differences be- 
tween younger and older adult groups were 
found. It is difficult to reconcile the absence 
of age changes and the lower water content 
found in their young adults (52 per cent in 
males and 44 per cent in females) with our 
data. However, both series are small for 
precise statistical comparisons and differ- 
ences in the population being sampled may 
account for these discrepancies.!. The cal- 
culated body water from the specific grav- 


ity data of Behnke (2) and the formula of 


1The recent report by Brozek and Keys (Fed. Proc., Balt., 1952, 
11: 18) confirms our findings of increasing fat content with age. 
They studied a large series of normal adult males by the speci- 
fic gravity method and found that body fat increased from a 
mean value of 10 per cent of body weight at age 20 years to 25 
per cent of body weight at age 55. 


Total body fat-free solids, kgm. This paper, 
(2), (27), 
(30) 


Total body protein, kgm. (40) 








Total body nitrogen, kgm. (40) 





(13), (20) 
(5), (8) 


Total exchangeable sodium, mEq. 





Totalexchangeablepotassium, m Eq. 





Extracellular water 


(Sodium) (3 hr.), liters (21), (25) 





(Inulin), liters (35) 





(Thiocyanate), liters (22) 
(Thiosulfate), liters (6) 








Intracellular water, liters 


This paper, 
(Based on thiosulfate) (6) 





This paper, 
(6), (13), 
(20) 


“Average” intracellular sodium 
concentration, mEq. /liter 





This paper, 
(6), (3) 


Plasma volume (T1824 dilution), (15) 
Ce. 


Red cell mass (Fe5®) c.c. (16) 
Red cell mass (Cr-) c.c. (38) 


“Average” intracellular potassium 
concentration, mEq./liter 





2400 





1770 











1890 





2230 





Pace and Rathbun (30) gives a body water 
of 62 per cent as the mean value in gg healthy 
young males. This agrees with the value of 
61.1 per cent in the 34 young males we have 
measured with deuterium oxide (Table X). 
On the other hand, Osserman and his asso- 
ciates in adults and Friis-Hansen and his co- 
workers in children have found good agree- 
ment with simultaneous measurements made 
by specific gravity and antipyrine, and deu- 
terium oxide and antipyrine respectively. The 
group studied by Osserman and his colleagues 
consisted of 81 young male adults comparable 
to our series in Table V and showed the same 
mean value (61.1 per cent by specific gravity 
and 61.0 per cent by antipyrine dilution) that 
our subjects have. These data would seem to 
indicate a difference in population groups be- 
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tween those studied by Steele and our own. 
However, the failure to find variations with 
age still remains to be explained. Collander 
and Barlund have reported significant pene- 
tration of antipyrine into olive oil plus 20 per 
cent oleic acid at room temperature. The par- 
tition coefficient for this oil-water system was 
0.13. In neutral olive oil, Renkin obtained a 
partition coefficient of 0.07. While this degree 
of partition of antipyrine in fat is not large, 
the in vivo partition of antipyrine into body 
fat at body temperature has not been reported 
and may be large enough to produce a con- 
stant antipyrine space as a fraction of body 
weight despite increasing body fat with age. 

Despite individual variations, a characteri- 
zation of average normal adult body composi- 
tion is helpful in approaching clinical prob- 
lems. In Table XIII, such data are shown 
based on current information. The figure for 
“intracellular” water includes not only true 
intracellular water but also what we term 
“transcellular” water meaning water which is 
not within cells, but which has passed through 
specialized cells to arrive at its destina- 
tion. Examples of transcellular water are 
cerebrospinal fluid, water in the gut lumen, 
water in glandular acini and ducts, and water 
in synovial membranes. The figure for “‘intra- 
cellular sodium” includes sodium in bone ma- 
trix and in transcellular water as well as sodi- 
um inside cells of muscle and other tissues. 
The figure for “intracellular potassium” simi- 
larly is not representative of the true mean 
intracellular potassium concentration since 
some potassium in transcellular water is in- 
cluded in intracellular estimates. 

A general knowledge of the types of altera- 
tion in body composition which may occur in 
disease is also useful. Such an outline is pre- 
sented in a second paper (26). 

Finally, it should be emphasized that in any 
patient under study there is no substitute for 
serial precise measurements. Such observa- 
tions of body water in disease are also present- 
ed in the following paper (26). 


SUMMARY 


1. Normal values for total body water are 
presented for human beings of both sexes, 
throughout the life span. 


FURTHER OBSERVATIONS ON TOTAL BODY WATER § 11 


2. The importance of body habitus, par- 
ticularly fat, in determining total body com- 
position, is briefly discussed. 
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CAPILLARY FRAGILITY AND MENSTRUATION 


CARLOS ALBERTO SALVATORE, M.D., Sao Paulo, Brazil 


N a study of functional uterine bleeding 
of puberty it is customary to test the 
capillary fragility, which, together with 
a study of the blood (complete blood 

count) and observation of coagulation furnish 
the data necessary to establish a diagnosis of 
thrombocytopenic purpura hemorrhagica. 

Proof of capillary fragility in normal indi- 
viduals is based on the presence of petechiae. 
However, in women there is a periodic factor, 
menstruation, which must be taken into con- 
sideration. Therefore, it is necessary to estab- 
lish the behavior of capillary resistance dur- 
ing the menstrual cycle. 

Consulting the medical literature we found 
several studies on capillary fragility in pur- 
pura hemorrhagica, hypertension, and gesta- 
tion, but few references to the menstrual 
cycle (Stephan, 1921; Brewer, 1938, and Tey, 
1940), which is the reason for the present 
study. 


METHOD OF STUDY 


The methods for the study of capillary 
fragility may be combined into two groups: 
(1) the blood pressure band or tourniquet 
method, and (2) the suction method. The first 
method is based on the increase of inter- 
capillary blood pressure in the arm through 
sufficient compression to impede the venous 
circulation until the arm becomes cyanosed 
below the maximum blood pressure so that 
the blood continues to flow to the capillaries, 
and thus the intercapillary pressure is in- 
creased for a certain time. The second meth- 
od is based on the production of an aspira- 
tory action producing a vacuum by means of 
a suction chamber of a cupping type applied 
to the skin with a negative pressure, also 
measured in millimeters of mercury for a 
definite period. 

After detailed and critical study of several 
blood pressure band or tourniquet, as well as 
suction, methods we decided to use one of the 


From the Gynecological Department of Hospital das Clinicas, 
Sao Paulo University School of Medicine, Brazil. 
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blood pressure band methods, preferably a 
variation of the Rumpel-Leede method (4), 
in our clinic and this resulted in the follow- 
ing considerations. 

Methods for the estimation of capillary 
fragility are based on two principal factors: 
(1) the measured pressure of the artery in 
millimeters of mercury and (2) the length of 
time of the pressure chosen. As for the first, 


Mx+M 
we prefer to use medium pressure C <2 *) 


because it reacts to minor individual pres- 
sure variations, varying not only with altera- 
tion in the systolic but also in the diastolic 
pressure. This fact was determined by Ros- 
kam (1929) and Tey (1940), the latter having 
demonstrated by the suction method the in- 
timate relationship existing between systolic 
and intercapillar pressures; this is the reason 
for not using a fixed pressure for every indi- 
vidual. The second item is very important 
because the longer the time of compression, 
the larger the number of petechiae; thus the 
necessity of obtaining an arterial pressure 
limit in millimeters of mercury and a limit 
of length of time in order that petechiae be 
avoided in normal individuals or, in case of 
their appearance, that they be very small in 
number. 

Initially we made a number of experiments 
varying the two factors, viz., arterial pres- 
sure and length of time. A blood pressure 
cuff was placed around the upper arm in 15 
normal women. This procedure was repeated 
several times, varying one of the factors each 
time, as seen in Table I. It was observed 
that the longer the time of both the diastolic 
and medium pressure, the greater the number 
of petechiae. From these results it was found 
that the use of medium arterial pressure main- 
tained for 3 minutes was reasonable in order 
to study capillary resistance. 

Once these fundamental conditions were 
established, we decided to study the conduct 
of capillary resistance during the menstrual 
cycle, employing in detail the following meth- 
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TABLE I.—PETECHIAE DURING INTERMENSTRU- 
AL PERIOD IN 15 NORMAL WOMEN BY VARY- 
ING ARTERIAL PRESSURE AND PERIOD OF 
COMPRESSION 





Medium 


Arterial pressure : l 


Diastolic 





| 
Per cent |No.ofcases) Per cent |No. of cases 


15 minutes 


Io minutes 


| 
| 
‘sminutes | 
| 





5 minutes 26.6 


3 minutes 3 4 





*73.3 per cent with over ro petechiae. 
153-3 per cent with over 10 petechiae. 
Not over 6 petechiae. 
§Not over 6 petechiae. 


od: (1) thorough examination of the forearm 
making a note of any blemishes or discolora- 
tion in order to avoid any confusion; (2) de- 
termination of the arterial pressure with a 
Tycos sphygmomanometer; (3) maintenance 
of medium pressure for 3 minutes; (4) ex- 
amination of the forearm with a magnifying 
glass of 5 diopters noting the petechiae. 
These usually appear with an irregular dis- 
tribution on the front part of the forearm, 
at the curve of the elbow and under the band 
of the sphygmomanometer. For this reason 
we did not draw a circular line on the front 
of the arm as recommended by some authors. 
Glass plates for compression of little hemor- 
rhages may be used only to identify diminu- 
tive petechiae which may be suspicious (s). 
The determinations must be made with the 
patient in the sitting position. 

This method was used in 60 women in 
Professor Medina’s Clinic of Gynecology, 
Hospital das Clinicas of the Medical School 
of Sao Paulo University (Brazil), ranging in 
age from 16 to 44 years, with normal men- 
strual cycles. They did not present any 


TABLE II.—INCIDENCE OF PETECHIAE DURING 
INTERMENSTRUAL PERIOD (60 CASES) AND 
DURING MENSTRUATION (50 CASES) 





Intermenstrual period Menstruation 
No. of 


petechiae 





No. of cases Per cent No. of cases Per cent 





o- 3 83.3 18 36 








4- 8 16.7 21 42 














9-15 ° II 22 


other abnormality, either physical or gyne- 
cologic, and their arterial pressure was nor- 
mal, 70 to 80 diastolic and 120 to 130 systolic. 
The method was applied in 60 cases during 
the intermenstrual period, and in 50 of these 
cases it was also used on the first and second 
days of menstruation. 


ANALYSIS OF RESULTS 


From an analysis of each individual case, 
and of Table II, we reached the following 
conclusions: 

1. There may be a variation of from 0.5 
to 10 millimeters of mercury in arterial pres- 
sure during the menstrual cycle. Such varia- 
tion margin may be due to the patient’s emo- 
tional status during the examination and may 
indicate that there is no variation in arterial 
pressure during the two principal phases of 
the menstrual cycle. In 50 cases examined 
there were no variations and in 32 cases these 
were negligible, both systolic and diastolic 
alternatively. 

2. Utilizing medium pressure for 3 min- 
utes and looking for petechiae on the fore- 
arm under the band, we may consider as 
normal the absence or the appearance of a 
limit of 8 petechiae in normal women who 
are not menstruating. Thus, in 60 cases, 
83.3 per cent presented from o to 3 petechiae 
and the number varied from 4 to 8 petechiae 
in the remaining 16.7 per cent. 

3. During the first days of the menstrual 
period there is a slight increase in the capillary 
fragility and up to 15 petechiae (22 per cent) 
may appear. Of the 50 cases there was ab- 
sence or a maximum of 3 petechiae in 36 per 
cent. In 42 per cent of the cases there were 
from 4 to 8 petechiae, and from 9g to 15 in 22 
per cent, therefore, the largest number of 


TABLE III.—INDIVIDUAL VARIATION IN NUM- 
BER OF PETECHIAE DURING INTERMEN- 
STRUAL AND MENSTRUAL PERIODS IN 50 
CASES 





1 
No. of cases} Per cent 





Increase in No. of petechiae during menstruation 39 78 


No change 8 16 








Decrease in No. of petechiae during menstrua- 
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petechiae, which was 8, appeared during the 
intermenstrual period (Table II and Fig. 1). 
However, if we consider the variation in the 
number of petechiae in each case individually 
(Table III) it is verified that in 78 per cent 
of the 50 cases there was an increase in the 
number of petechiae during menstruation; in 
16 per cent there was no alteration and in 6 
per cent it decreased. However, in 78 per 
cent of the cases the increase in the number 
of petechiae was small remaining within the 
limits we consider normal, i.e., between o 
and 8. 

4. Taking into consideration the incidence 
of petechiae during the intermenstrual period 
(maximum limit 8 petechiae) and the first 
days of menstruation (maximum 15 petechiae) 
in normal women, we may establish the fol- 
lowing procedure to estimate the capillary 
fragility in the female: (a) when it is desired 
to estimate the capillary resistance of women, 
the test must not be made in the intermen- 
strual period or during menstruation; (b) dur- 
ing the intermenstrual period we may con- 
sider as normal limits from o to 8 petechiae 
when the blood pressure (Tycos sphygmo- 
manometer) method is used and a medium 
pressure maintained for 3 minutes; (c) con- 
sidering the proof to-be relative, an incidence 
of from 8 to 15 petechiae may be considered 
doubtful limits during the intermenstrual 
period, as these were the normal limits dur- 
ing menstruation; (d) the incidence of pe- 
techiae above 15 must be considered as patho- 
logic, revealing the existence of an increase in 
capillary fragility. 


COMMENTS 


Tests for the estimation of capillary fragil- 
ity have been made to confirm the existence 
of hemorrhagic diseases. However, the ap- 
pearance of petechiae and blood effusions in 
numerous tests do not necessarily show the 
existence of diathesis. Although in such dis- 
eases the incidence of petechiae is constant 
and numerous, Schour (1929), having studied 
capillary fragility in 100 cases, corroborated 
that these symptoms are more frequent than 
and have no connection with hemorrhagic 
diseases. Later their presence in tuberculosis 
of lungs and other organs, in endocarditis, 


SALVATORE: CAPILLARY FRAGILITY AND MENSTRUATION 
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Fig. 1. Curve of the percentile frequency of the pe- 
techiae. 


nephritis, intoxications and, recently, in hy- 
pertension (Griffith and Lindauer, 1944) was 
verified. Besides, Holmgren and Littkens 
(cited by Tey, 1940) also verified a slight dif- 
ference in the fragility, according to age, 
having found a small increase after the age of 
40, an observation which was confirmed by 
Tey (1940). 

Under conditions other than hemorrhagic 
diseases the incidence of petechiae demon- 
strates its relativity and also the necessity of 
establishing a normality, which in our opinion 
must not be rigid, particularly in women. 
With reference to sex, Tey (1940) did not 
find any difference in the incidence of pete- 
chiae. 

Recent studies seem to indicate that there 
is no connection between the number of blood 
platelets and the Rumpel-Leede phenomenon. 
This phenomenon does not depend on the 
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time of coagulation or bleeding, on the amount 
of hemoglobin, or on the number of erythro- 
cytes or leucocytes. In reality it is the rela- 
tionship between the certainty of proof of 
capillary fragility and the results obtained from 
the study of blood coagulability which is 
important. 

There are several publications mentioning 
the appearance of blood stains, ecchymoses, 
and petechiae during the menstrual period. 
With reference to the study of capillary 
fragility during the menstrual cycle, there is 
a work by Stephan (1921), Schultzer (1934), 
Brewer (1938), and Tey (1940) who found an 
increase in capillary fragility during the men- 
strual period. In his excellent work Brewer 
(1938), who utilized the suction method with 
the Cutter and Johnson instrument and who 
also found an increase in capillary fragility 
just before and on the first day of menstrua- 
tion, adds that this phenomenon is the result 
of vascular spasms and part of a generalized 
vascular phenomenon characteristic of the 
menstrual cycle. Besides, Rovatti and Otto- 
lenghi-Preti’s recent work (1949) demon- 
strated that the estrogens act on the number 
of blood platelets and also on the capillary 
resistance. Reynolds and Di Palma (1942), 
however, were unable to identify any cyclic 
alterations occuring in dermovascular irrita- 
bility. 

The results of the present work confirm 
Brewer and Tey’s studies and demonstrate 
that capillary fragility really increases on the 
first days of menstruation. On the other 
hand, they indicate the probable relationship 
between the resistance of the capillary walls 
and the hormonal phenomena responsible for 
menstruation. Probably the greatest fragility 
of the capillaries is due to estrogenic depriva- 
tion. Furthermore, these studies have shown 
that, before proceeding with tests of the state 
of capillary fragility in women, the phase of 
the menstrual cycle must be established and 
that capillary resistance is influenced by the 
hormonal phenomena. 


SUMMARY 

Capillary fragility was studied in 60 women, 
ranging in age from 16 to 44 years, with 
normal menstrual cycles and normal arterial 
pressure. Utilizing a medium pressure for 3 
minutes and looking for petechiae on the 
forearm under the blood pressure band, we 
considered as normal the absence of petechiae, 
or the presence of a maximum of 8, in normal 
women who were not menstruating. During 
the first days of the menstrual period there was 
a slight increase in capillary fragility and up 
to 15 petechiae appeared. Therefore, we have 
reached the conclusion that during the first 
days of menstruation there is an increase in 
capillary fragility, that a preliminary verifica- 
tion of the phase of the menstrual cycle is 
necessary before proceeding with the test tc 
study the state of capillary fragility in women. 
and that the capillary resistance is influenced 
by the hormonal phenomena. 
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THE TREATMENT OF COMPLETE 


UNILATERAL 


HARELIPS 


A. B. LE MESURIER, M.B., F.R.C.S.(C), Toronto, Canada 


HE deformity in complete harelips is 

always very unsightly. Not only is 

the cleft in the lip wide but the nose 

is badly distorted and of the two the 
fault of the nose is usually the more conspicu- 
ous. The deformity in all cases is of much the 
same pattern although it may vary somewhat 
in degree. A complete harelip is always ac- 
companied by a cleft in the alveolus and nearly 
always the cleft extends through the whole 
length of the palate; that is, both the soft tis- 
sues and the framework of the face are in- 
volved. The spreading apart of the edges of 
the cleft makes the nostril much wider and 
flatter and its top margin lower than normal 
(Fig. 1). On the medial side the premaxilla is 
displaced forward and over to the normal side 
to about the same extent as the width of the 
cleft in the alveolus, and carries with it the 
lower part of the nasal septum. The displace- 
ment of the septum is greatest opposite the 
premaxilla but in front of the bone it becomes 
distinctly less. The lower free edge of the car- 
tilaginous septum, as it runs forward and up- 
ward from the premaxilla to the tip of the 
nose, is inclined considerably toward the side 
of the cleft and the tip of the nose almost 
reaches the midline of the face. This oblique 
position of the nasal septum has a good deal 
to do with the abnormal shape of the nose, 
particularly of the columella and of the lin- 
ing of the inner wall of the vestibule, both of 
which are fixed to it. The columella at its 
back part is displaced greatly over to the nor- 
mal side and, instead of extending directly for- 
ward, runs almost transversely, causing the 
inner margin of the cleft nostril to lie much in 
a straight line with its top margin, with a 
marked flattening of the normal angle be- 
tween the two. The inner margin of the nos- 
tril is fixed in this flattened position mainly 
by the attachment of the columella and inner 
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lining of the nostril to the displaced septal 
cartilage. 

The lateral side is different in that the frame- 
work of the face is displaced practically not at 
all. The cleft through the alveolus reaches the 
pyriform opening near its outer corner. There 
is usually very little floor to the outer side of 
the pyriform fossa and its outer margin runs in 
almost the same vertical line as the margin of 
the cleft alveolus. The bone lateral to the cleft 
is not spread and lies in about its normal rela- 
tion to the face as a whole. There is, however, 
a good deal of displacement of the soft tissues. 
The ala, instead of curving around into a cir- 
cular nostril, is flattened out in some cases into 
an almost straight line. Its tip lies well out- 
side its normal position. The lining of the ves- 
tibule, as it emerges from the pyriform open- 
ing, is almost vertical in position instead of 
being circular, and has to extend considerably 
outward to reach the displaced rim of the nos- 
tril. As a result, it is separated by an abnor- 
mal distance from the skin covering the outer 
aspect of the nose and the nostril wall is made 
thicker than normal near its base and projects 
forward less than it normally should. This 
thickening and flattening of the nostril wall is 
limited to the distal part near the tip of the 
ala and is most marked in the severe cases in 
which the nose is widely spread. The stretch- 
ing of the lower part of the lining of the vesti- 
bule to reach the displaced rim of the nostril 
distorts the rest of the outer part of the lining. 
The length of this lining between the upper 
part of the lateral pyriform margin and the 
upper rim of the nostril is shorter than normal 
and this is one of the main factors that holds 
the upper margin of the nostril in its lowered 
and flattened position. 

A further deformity of the nose is that the 
whole of its lower half, except the part of the 
ala lateral to the cleft, is swung over like a pen- 
dulum to the side away from the cleft. This 
displacement is most marked at the back end 
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Fig. 1. Two views of same patient showing details of 


deformity. 


of the columella and becomes less toward the 
tip of the nose. As a result of this swing, the 
uncleft nostril is not only displaced toward its 
side but also lies at a higher level than normal 
and the top margin of the cleft nostril is lower 
than normal. This lowered position of the top 
of the cleft nostril is due more to the displace- 
ment of this part of the nose as a whole than 
to any downward slumping of the alar carti- 
lage alone in relation to the surrounding struc- 
tures of the nose. If the freeing of the nose is 
adequate the pendulum-like swing can be re- 
versed and the two nostrils brought to about 
the same level. 

The cleft in the lip depends for its width 
more on the separation of its margins than on 
any real lack of tissue. There is enough tissue 
present to form a lip of adequate fullness but 
the two sides are fairly firmly fixed to the 
framework of the face in the separated posi- 
tion. The cleft becomes somewhat wider to- 
ward its lower part, which makes the tissue 
scanty at the lower margin of the lip, where 
fullness is particularly needed. The cleft is 
caused by a failure of two processes to unite. 
Two abnormal margins are produced and both 
are covered by mucous membrane which is in 
excess of the amount present in a normal lip. 
There is no reason why some of this excessive 
mucous membrane should not be discarded, 
particularly toward the top of the cleft where 
it consists of poorly developed tissue. 


PRINCIPLES OF THE OPERATION 


The usual procedure adopted in the treat- 
ment of these complete jaw clefts is to avoid 


any operative interference on the bone. The 
cleft in the lip and nostril is first repaired and 
the closed lip, by exerting a more or less con- 
stant pressure on the premaxilla, gradually 
shoves it backward and over to close com- 
pletely or almost completely the gap in the 
alveolar process. The position of the alveolus 
obtained in this way is often far from perfect 
but is probably just as good as can be obtained 
by any osteotomy or wiring and there is less 
likelihood to be any subsequent interference 
with the growth and the development of the 
upper jaw and teeth. It is true that, even with 
this gradual method of closing the cleft, the 
maxilla fairly often does not grow at the nor- 
mal rate and by the time the patient has 
reached his full growth the upper teeth may 
lie within the lower ones. This may be due 
partly to the pressure of a tight lip but it oc- 
curs even if the lip pressure is not sufficient to 
close completely the gap in the alveolus. It 
cannot be blamed to any great extent on the 
operation on the palate because if the reces- 
sion of the upper jaw is going to be bad it has 
become obvious before the palate is operated 
on. It is probably due more to a defective 
growth in the badly deformed upper jaw, such 
as may occur in any part of the body that is 
congenitally deformed. This recession of the 
upper jaw varies greatly in extent but is usu- 
ally not very bad. Nothing can be done at the 
time of the operation to prevent it except to 
avoid making the lip too tight from side to 
side. 

The operation is done almost entirely for 
the sake of appearance and should be done 
with the object of making both the lip and 
nose as nearly normal in appearance as pos- 
sible at the one operation. The main differ- 
ence between the operation on a complete and 
on an incomplete harelip is that in the former 
the nose is so badly deformed that its correc- 
tion becomes the most important and most 
difficult part of the procedure. The chief dif- 
ficulty here is to get the cleft nostril into any- 
thing like its normal shape and position. The 
wall of the nostril is fairly thick and fairly stiff 
in its flattened position and does not readily 
bend into a circle. This stiffness, however, is 
less of a difficulty than the attachment of the 
whole of the nostril wall to the framework of 
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the face, including the cartilaginous nasal sep- 
tum, and the main principle to be followed 
here is to free these attachments from the 
framework so that the parts of the nose can 
be brought together into their proper position 
rather than to dissect the nostril wall itself 
into layers or to do any mutilation that will 
interfere with subsequent growth. 

The freeing has to be pretty extensive. The 
cheek should be freed widely on both sides so 
that the two edges of the cleft can come to- 
gether without any tension. The uncleft nos- 
tril should be mobilized so that it can be 
shifted into its proper position without dis- 
torting its shape. The columella, particularly 
at its back end, should be freed from its at- 
tachment to the bone and to the lower free 
edge of the septal cartilage. The outer half 
of the ala should be freed from its attachment 
to the bone lateral to and above the pyriform 
opening. The need of all this freeing is well 
recognized but usually something more is 
needed and it seems that not enough atten- 
tion has been paid to the influence of the lin- 
ing of the vestibule on the shape of the nostril. 
On the medial side of the cleft the lining is 
firmly fixed to the cartilaginous nasal septum 
in its deformed oblique position and this fixa- 
tion is the main cause of keeping the inner 
margin of the nostril in almost a straight line 
with the upper margin and of the marked flat- 
tening of the angle between the two. If this 
lining is dissected free from the premaxilla and 
septum from below upward and its lower free 
edge turned over into the shape of a circular 
tube, the inner margin of the nostril will fol- 
low it and assume much the same circular 
shape, and the lower free edge of the lining can 
be made to form the inner half of the floor of 
the vestibule (Fig. 2 E and F). Veau advised 
this turning over of the lining on the inner side 
to form the floor but he did it somewhat dif- 
ferently. He repaired the cleft in the hard 
palate at the same time as he repaired the lip. 
The flap dissected up from the nostril wall 
was made continuous, around the free border 
of the premaxilla, with a flap dissected from 
practically the whole length of the septum. 
In this way the floor of the nostril was made 
continuous with the repaired hard palate and 
the cleft was closed completely at its front 
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Fig. 2. Details of operation. A, Outline of cuts on lip. 
The dotted line on the medial side shows trimming of angle 
often necessary on this side. The arrow in all these draw- 
ings marks the midline of the face. B, Freeing of lip and 
cheek on both sides. On the outer side the elevator is free- 
ing the attachment to the bone outside the lining of the 
vestibule. The dotted line shows where this lining is di- 
vided later along the pyriform margin. On the medial side 
the position of the cartilaginous septum, where it joins the 
premaxilla, is shown. C, The lip cuts have been completed. 
A tag of tissue is left between the top end of these cuts and 
the cleft. The angle GH/ has been trimmed to the de- 
sired degree. D, Freeing of the lining of the vestibule. On 
the medial side the elevator has been inserted between the 
cartilaginous septum and the lining. On the outer side the 
lining has been divided up the pyriform margin and freed. 
E, Freeing of the lining of the vestibule. On the medial 
side the lining has been freed from the premaxilla and sep- 
tum and its lower free edge turned into the lumen. The 
cartilage of the septum can be seen. F, Excision of wedge 
from thickness of nostril wall just deep to the skin lining 
the vestibule. 


end. We have tried this method but have 
found that it interferes considerably with the 
Dorrance ‘‘push-back”’ as we do it, with the 
descending palatine vessels on both sides kept 
intact (2). Part of Veau’s procedure in re- 
pairing the hard palate consists of elevating a 
flap of mucoperiosteum from the lateral side 
and keeping the palatine vessels intact, but 
dissecting them free enough to allow the nec- 
essary shifting. When we followed this proce- 
dure, and repaired the soft palate at a later 
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Fig. 3. Details of operation. A, The tags of tissue at the 
top ends of the lip cuts are divided along the dotted lines 
to fit and form the floor of the vestibule. B, Insertion of 
temporary suture loops at the top points of the lip cuts. 
Insertion of wire tension suture. C, Key sutures have been 
inserted. Mucous membrane has been trimmed. D, Sutur- 
ing of lip completed, including the floor of the vestibule. 
E, Elliptical excision of excessive fold of lining bulging into 
lumen. F, Through-and-through sutures to hold the lining 
of the vestibule against the nostril wall. The wire suture 
has been tightened and fastened by twisting. This tighten- 
ing has produced some temporary distortion of the lip and 
nose. 


operation, we found that there was so much 
scarring about the vessels on the side that had 
previously been dissected that it was difficult 
or impossible to get enough free length of ves- 
sel bundle between the bony foramen and flap 
to permit the desired backward displacement 
(3, 5). We are so convinced of the improve- 
ment in speech obtained by the push-back 
that we now limit the first operation to repair- 
ing the lip and nose only, and leave the re- 
pairing of the whole palate and the push-back 
for a later operation. This freeing and turn- 
ing over of the lining from the inner wall of 
the vestibule, without extending the flap into 
the palate, not only provides a good floor as 
far back as the alveolus but it also does more 


than anything else to make the inner margin of 
the nostril into its proper circular shape and 
to bring the back end of the columella to the 
midline. 

The outer side is less satisfactory. With the 
ala freed from its attachment to the bone be- 
hind, up to but not including the lining of the 
vestibule, the outer part of the nostril wall is 
still so fixed that it will not assume its proper 
shape. Instead of bending uniformly into a 
circle it tends to do all its bending at one 
point, forming a nostril that is slit-like in shape, 
with its top margin flat, with a sharp angle at 
its upper outer corner and with its lining bulg- 
ing into the lumen, and a large part of this is 
due to the fixation of the lining of the vesti- 
bule at the pyriform margin. Here the lining 
is vertical in position and this prevents the 
outer part of the nostril wall from being bent 
into a circle. The lining cannot be freed from 
the wall of the nasal cavity and bent around 
into a circular tube as is done on the medial 
side because the position of the inferior turbi- 
nate bone prevents any freeing inside the pyri- 
form opening. However, the part of the lining 
in front of the bone can be turned over fairly 
well if it is divided flush with the bone as it 
comes out of the pyriform opening. This not 
only allows the ala to be bent into something 
like a circle but it also allows the lining to be 
swung over from its vertical position to form 
the outer half of the floor of the vestibule. In 
addition, this lining of the vestibule tethers 
the upper margin of the nostril down and 
makes it flat, and its division along the pyri- 
form margin, if it extends high enough, helps 
to allow the upper margin to assume its proper 
level and circular bend. The free cut edge of 
the lining tends to become folded into the lu- 
men when the cleft is closed and at the end of 
the operation it should be held in contact with 
the nostril wall by 1 or 2 through-and-through 
loops of suture. 

This freeing and turning over of the lining 
of the outer wall of the vestibule does not al- 
ways prevent the lining from bulging into the 
lumen, sometimes to the extent of being un- 
sightly. One reason for this is the abnormal 
thickening of the back part of the nostril wall. 
When the cleft is closed this thickening per- 
sists and produces a bulging upward of the 
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Fig. 4. Before and 12 days after operation. 

floor and a stiffness and fullness of the wall 
near the tip of the ala. If necessary this part 
of the nostril wall can be made thinner and 
more flexible by excising a wedge shaped strip 
of tissue just deep to the skin lining the lumen 
(lig. 2 F), and this excision should be limited 
to the part of the wall that is abnormally 
thick. In nearly all cases it is advisable to 
make the floor part thinner by cutting off some 
of the tissue from the deep side of the flap but 
it is seldom necessary to extend this excision 
of the wedge actually into the lateral wall, and 
if it is done it should stop well short of the rim 
of the nostril, which is not thickened. At the 
end of the operation the lining should be held 
in contact with the nostril wall here by 1 or 2 
through-and-through sutures and the space 
produced by the excision obliterated. 

Another cause of the bulging of the lining in- 
to the lumen is that when a structure as thick 
as the nostril wall is bent from a straight line 
into a circle, the inner wall becomes redundant 
and thrown into folds. The inner lining is in 
excess of the amount needed and if the fold is 
obvious there seems to be no reason why some 
of it should not be excised. There is a danger 
of narrowing the lumen if too much is removed 
and only a narrow elliptical piece is excised 
(Fig. 3 E) containing little except the lining 
skin and not damaging the alar cartilage. 

The lip part of the deformity is really sim- 
pler to deal with than the nose. With ade- 
quate freeing the two edges of the cleft can be 
brought together. The freeing should extend 
widely enough to allow both sides of the lip 
to be advanced almost en bloc rather than 
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Fig. 5. Before and 11 days after operation. 

stretched too much in the part near the cleft. 
There is some difficulty in making the lip wid- 
est from side to side at its lower edge and in 
producing the desired pout because the cleft is 
widest here and the tissue scanty. The credit 
of being the first to overcome this difficulty is 
given to Mirault (1844), who swung a flap 
down from one side and sutured it to the other. 
The method in use at the Hospital for Sick 
Children (4) applies this principle and is very 
similar to the one described by Hagedorn 
(1892). A flap is obtained from the lateral 
side, extending as high as is practicable up the 
side of the cleft (lig. 2 A). This is cut in a 
more or less quadrilateral shape, swung down 
and sutured on the medial side into a notch 
made by spreading apart the two edges of an 
oblique cut. If the flap obtained extends high 
enough up the side of the cleft, when sutured 
it should reach the middle of the lip. If it is 
cut so that its end is slightly wider than its 
base there will be a slight downward projec- 
tion of the mucocutaneous line. The same 
downward projection is obtained on the other 
side by spreading apart the oblique cut and 
the result will be a cupid’s bow with its peak 
in the midline (Fig. 3 C). The lip so obtained 
should be of about the right height and proper 
fullness. It is widest from side to side at its 
lowest edge and this produces a pouting ap- 
pearance. The degree of pout obtained de- 
pends on how much wider the lip is at its low- 
est edge than just above it. In this operation 
it is practically impossible to make it any 
wider at the mucocutaneous line and the only 
way to increase the pout is to make the lip 
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Fig. 6. Before and 12 days after operation. 


narrower above. This can easily be done but 
it is a mistake to make any part of the lip too 
tight. As a rule, with the lateral flap of the 
same length as the edge to which it is sutured, 
or only slightly longer, the normal pout of an 
infant’s lip can be obtained. There is always 
enough mucous membrane available on the 
medial side to make up for any deficiency on 
the lateral side. 

With adequate freeing there should be no 
tension on the wound. It does not seem neces- 
sary to use deep buried sutures to approxi- 
mate the muscles in the cut edges. These bur- 
ied sutures have the objection of making an 
accurate approximation of the skin edges more 
difficult and if there is any gross infection 
about them it is followed by a good deal of 
scar contraction. It is a good many years now 
since we have used buried sutures in harelips 
and without them we have not seen any thin- 
ning of the lip at the scar and the scar obtained 
is about as good as it is by other methods. 
Instead we use, in complete wide clefts, a sin- 
gle tension suture of fine dental ligature bronze 
wire, .o11 inch in diameter, much the same 
as the ‘‘suture musculaire” of Veau, inserted 
in a fairly wide circle running in about the 
middle of the thickness of the lip, with both 
its ends emerging at the lowest edge of the 
mucous membrane (Fig. 3 B and F). There is 
little tension to be relieved but this suture 
crowds together very efficiently the deep parts 
of the wound and obliterates any dead space. 
The wire causes very little irritation. It never 
cuts through and when placed in this way does 
not produce any scar that can be seen. Of the 
approximating sutures, the key sutures, the 


Fig. 7. Before and 14 days after operation. 

ones placed at the important points, are in- 
serted fairly deeply and the others are placed 
superficially and close enough together to bring 
about an accurate approximation of the edges. 


OPERATION IN DETAIL 


The operation has two definite objects, one 
concerning the nose and the other the lip. 
However both these are so closely related that 
they both have to be dealt with at the same 
time and at the one operation. It may seem 
unnecessary to describe this operation in de- 
tail but there are certain points about it that 
can be made clear only by a step-by-step de- 
scription. 

The first step (Fig. 2 A) is to pick the top 
points of the incisions on either side, A and £, 
at the level of the nostril margin. As the lat- 
eral flap will reach the midline of the lip, when 
sutured, only if it extends high enough up the 
side of the cleft, it is more satisfactory to out- 
line the cuts on the lateral side first and make 
the cuts on the medial side correspond. A 
point B is therefore chosen on the lateral mu- 
cocutaneous line opposite where the fullness 
of the mucous membrane is becoming less than 
normal and this point should be about as high 
as is shown in Figure 2 A. From this point a 
line B-C is marked at an angle with the muco- 
cutaneous line of a right angle or, if a marked 
cupid’s bow is desired, of a little less than a 
right angle. This line should, in a child weigh- 
ing about 12 pounds, be between 3/16 and 1/4 
inch in length, depending on the size of the lip. 
It is better at this stage to continue this line 
across the mucocutaneous line slightly into the 
mucous membrane. The points A and C are 
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Fig. 8. Before and 13 days after operation. 


then joined and the line is continued down- 
ward to D, C—D being the same length as C-B. 
This line is slightly curved to produce a pout 
in the upper part of the lip and to make the 
base of the flap slightly narrower than its end. 

On the medial side the vertical line E-F is 
marked, of the same length and with the same 
curve as the line A-D. The point F is just on 
the skin side of the mucocutaneous line. From 
this point the oblique line F—-G is marked to 
represent the cut which will be opened up 
later to receive the lateral flap. This line is of 
the same length as the two sides of the lateral 
flap, C-B and C-D, and the position of this 
top point G is important but difficult to de- 
scribe. If it is placed too low the peak of the 
flap will be too acute and the cupid’s bow on 
this side too high, but if it is placed too high 
the angle EFG will not be obtuse enough to 
push down the lateral flap sufficiently. This 
angle EFG should be nearly a right angle but 
this often makes the angle GFJ, which forms 
the peak on this side of the cupid’s bow, too 
acute. This latter angle should be only slightly 
less than a right angle and often has to be 
trimmed down to the proper size later. 

The next step is to do the freeing of the lip 
and cheek and of the nose, except the lining 
of the vestibule (Fig. 2 B). This freeing should 
be carried widely and to about the same extent 
on both sides. It is done through an incision 
at the top of the buccal fornix and is carried 
out on a plane just superficial to the perios- 
teum. On the medial side of the cleft it ex- 
tends close to the margins of the uncleft nos- 
tril but not through its lining. Opposite the 
septum it is carried up from the bone and then 
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Fig. 9. Before and 12 days after operation. 


forward close to the free lower edge of the sep- 
tal cartilage, close enough to show its position 
and outline, but not actually exposing the car- 
tilage. In order to establish the lower free 
edge of the flap of lining to be elevated from 
the inner wall, the cut along the buccal fornix 
is continued around the free corner of the pre- 
maxilla and back along the posterior surface at 
the same level, to meet the septum where it 
joins the hard palate. It is better to delay 
dissecting this flap up until just before the 
suturing is commenced, as the amount of free- 
ing needed can be better judged then. On the 
lateral side of the cleft, besides the wide free- 
ing of the lip and cheek, the attachments of 
the ala to the bone behind should be freed. 
This freeing reaches the bony margin of the 
pyriform opening and should extend well up 
to the top of this opening. The elevator is 
made to project into the lining of the vestibule 
(Fig. 2 B) but it is better to delay any division 
of this lining until just before the suturing. 
The next step is to cut the edges of the cleft 
in the lip as already marked (Fig. 2 C). These 
cuts extend directly through the whole thick- 
ness of the lip and it is important that the two 
cuts A~D and F-G should, at the ends, include 
the deep tissues to the same extent as the skin, 
so that the flaps will turn down without any 
kinking at the angles and will not tend to 
spring back into their original positions. When 
these cuts are made there is always fairly brisk 
bleeding from 2 or 3 points on both sides which 
can easily be controlled by forceps. The weight 
of these forceps is apt to stretch some of the cuts, 
particularly C-D and G-H, and this stretching 
should be considered and allowed for in the 
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Fig. 10. Same nose before operation and at 6 weeks and 17 months after operation. 


suturing. When the cuts are completed it is 
wise to match up the two sides to see how 
they fit. Often the angle at the mucocutane- 
ous line on the medial side, GH, is too acute. 
It should be slightly less than a right angle 
and usually needs some trimming. At this 
stage both lower cuts extend across the muco- 
cutaneous line slightly into the mucous mem- 
brane, but it is better to delay any further 
trimming of the mucous membrane until the 
lip is partly sutured. At the upper ends of 
both cuts a tag of tissue at the margin of the 
cleft is left, part of which will be used to form 
the floor of the vestibule. 

With the paring of the edges of the lip com- 
pleted, attention is directed to the freeing of 
the lining of the vestibule. On the medial side 
this lining is freed from below upward from 
the premaxilla and from the septal cartilage. 
The elevation is started through the original 
cut in the buccal fornix. It is often difficult to 
find the plane between the septal cartilage and 
the perichondrium without damaging the car- 
tilage or tearing the lining. The junction of 
the bone and the lower free edge of the septal 
cartilage can be seen and felt fairly distinctly 
and a small elevator, following the bone up- 
ward, just on the cleft side of this junction, 
will usually enter the proper space and reveal 
the characteristic bluish color of the cartilage 
(Fig. 2 D). Once the proper plane is found the 
separation of the lining is easy as long as 
it is from cartilage, but the separation down- 
ward is from bone and is more difficult. The 
lining of the vestibule is rather thin and in- 
accessible in the deep fossa behind the project- 
ing premaxilla and the elevation here should 





be done carefully. The freeing is carried down 
to the continuation of the buccal fornix cut 
around the back surface of the premaxilla (Fig. 
2 E). This cut now forms a free lower edge 
of the flap which can be swung into the cleft, 
bending the lining into the desired circular 
shape. By pulling gently on the tag of tissue 
left at the top end of the lip cut it can be 
decided how much more freeing of the flap is 
needed (Fig. 2 I). If the back end of the colu- 
mella will not come easily to the midline or 
if the inner margin of the nostril will not 
assume its proper circular shape, the lining 
should be freed further, either forward toward 
the tip of the nose or backward up the nasal 
fossa, and it is sometimes necessary to extend 
the cut forming the lower free edge of the flap 
further backward along the junction of the 
septum and hard palate. 

On the lateral side the ala has already been 
freed from the bone outside the lining of the 
vestibule and the lining is now divided. This 
is done by a cut extending from below upward, 
flush with the bone, along the margin of the 
pyriform opening where the lining changes 
from mucous membrane to skin (Fig. 2 D). 
This cut just misses the front end of the turbi- 
nate. The extent to which it should be made 
can be judged in the same way as it is on the 
other side, by pulling the tag of tissue at the 
top of the lip cut gently toward the cleft. This 
division of the lining should allow the rim of 
the nostril to assume something like its proper 
circular shape and allow its top margin to as- 
sume its proper level. In most cases the lining 
should be divided as high as the turbinate 
bone but when the nostril is very much flat- 
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Fig. 11. Patients with complete unilateral harelips at different times subsequent to 


operations. 


tened the division should be carried nearly up 
to the top of the pyriform opening. 

At this stage it can be decided whether it is 
necessary to remove any tissue from the thick- 
ness of the nostril wall. Uf the wall is so thick 
at its base that it partly blocks the lumen it is 
better to excise a wedge-shaped strip, just 
deep to the skin lining the vestibule, as already 
described (Fig. 2 F). 

The next step is to trim off any unneeded tis- 
sue from the flaps that are to form the floor of 
the vestibule. Parts of these flaps are obtained 
from the lining of the edges of the abnormal 
cleft and are therefore in excess of the tissue 
normally present. Both flaps, when they are 
to be sutured, should be rotated backward 
into the nose so that the lumen of the vesti- 
bule is made slightly larger than the rim of the 
nostril. The rotation needed is not very great 
and the cuts are made about as shown in Fig- 
ure 3 A. 

With the cutting and freeing all completed 
the suturing is started. Before any permanent 
sutures are inserted it is a help to put in, on 
either side, a separate temporary loop of su- 
ture at the level of the top points in the lip 





cuts (Fig. 3 B). By approximating these two 
it can be determined if they are at the proper 
level and it can be judged if enough freeing has 
been done, and it is simple to open up the cleft 
and do more freeing if needed. If a wire ten- 
sion suture is to be used this is the time to use 
it (Fig. 3 B). It is inserted through the cleft 
first on one side and then on the other. On 
the medial side it is inserted into the raw sur- 
face at the top end of the cut in the lip, that 
is at the same level as the temporary suture 
loop. It is passed through the movable col- 
umella below the free lower edge of the septal 
cartilage and is brought out through the skin 
lining the uncleft nostril a little inside its rim. 
The needle is put back through the same hole 
in the skin and passed at first horizontally and 
then downward in about the middle of the 
thickness of the lip, emerging through the mu- 
cous membrane just behind its lowest point. 
The needle is then threaded on the other end 
of the wire and inserted in the cleft on the lat- 
eral side at the same level as the temporary 
suture and passed in a circular fashion to reach 
the mucous membrane just behind the lowest 
edge of the lip. The ends of this tension suture 
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are not fastened until the other sutures are 
inserted. 

The next'step is to insert the key sutures, 
one at the rim of the nostril, one at each cor- 
ner of the Z-shaped wound, and one slightly 
above the mucocutaneous line, with both sides 
of this line fitting accurately (Fig. 3 C). These 
sutures hold most of the lip together in the 
proper position and the mucous membrane 
can now be trimmed to fit (Fig. 3 C). The 
cuts already extend just across the mucocuta- 
neous line. On the lateral side the cut is ex- 
tended laterally and curved downward to the 
free edge of the lip where the mucous mem- 
brane is of its full thickness. As there is plenty 
of mucous membrane from the other side with 
a good blood supply, this lateral cut can be 
extended far enough out to avoid any inver- 
sion of its edge. On the medial side the flap 
of mucous membrane is cut to fit this concave 
defect accurately, care being taken to avoid 
including any of the skin in it. There is a 
tendency to cut this flap too large which leaves 
an unsightly excess of mucous membrane which 
remains permanently. On the deep surface of 
the lip there is seldom much indication of the 
Z-shaped cuts on the skin and it is usually 
better to trim off any irregularity so that the 
two edges of the mucous membrane can be 
brought together in a straight line as far as 
their top ends by 2 or 3 key sutures inserted 
fairly widely and fairly deeply. The original 
cuts at the top of the buccal fornix can be 
closed loosely by 2 or 3 sutures on either side, 
pulling the two sides of the lip towards the 
cleft. The suturing of the cleft is then com- 
pleted by inserting stitches between the key 
stitches, at first down the mucous side and 
then up the skin side of the lip (Fig. 3 D). The 
sutures on the deep side of the lip may be 
fairly deep but on the part of the mucous 
membrane that shows and particularly on the 
skin they should be superficial, carefully placed, 
and close enough together to bring about an 
accurate apposition of the wound edges. This 
suturing is continued up to the top of the lip 
cuts. The floor of the vestibule is then com- 
pleted by bringing the cut edges of the two 
flaps together by 2 or 3 sutures. 

It can best be decided at this stage whether 
any excess of the lining of the vestibule needs 


to be removed. If the fold is big enough to be 
unsightly and partly blocks the lumen some of 
it is better excised. The fold consists of little 
besides the lining skin and can usually be 
squeezed into a narrow-based ridge at the up- 
per outer corner of the nostril and this can be 
excised by an elliptical incision at right angles 
to the rim of the nostril and ending well short 
of this rim (Fig. 3 E). The amount removed 
should be less than seems necessary. The 
edges of the elliptical space left fall together 
and are held there by one loop of suture pass- 
ing through the whole thickness of the nostril 
wall and tied on the outside of the nose. Fur- 
ther similar loops of suture are placed to hold 
the cut edge of the lining against the nostril 
wall and, if a wedge has been removed, in the 
lower part (Fig. 3 F). It is seldom necessary 
to use such a suture at the upper inner corner 
of the nostril unless the angle here remains 
flattened. All these through-and-through su- 
tures are better tied on the outside of the nose 
over a protecting rubber tube. 

The only thing that remains is to fasten the 
wire tension suture. To make its removal sim- 
ple and to avoid the risk of cutting both ends 
of the loop, it is better to omit any knot. Both 
ends are twisted together fairly tightly and 
left long. A Logan’s bow is always used in 
these cases and the long ends of the wire are 
fixed to it. The tightening of this tension su- 
ture produces a fair amount of distortion of 
the nose and lip and often brings the columella 
to the cleft side of the midline (Fig. 3 F), but 
this distortion is not permanent. 


RESULTS 


Probably the best way to demonstrate the 
results on the nose of an operation like this, 
where appearance is so important, is by pho- 
tographs, taken before and after, of a consecu- 
tive series of cases, including the good ones 
and the bad ones. Figures 4 to 9 show all of 
the last 6 patients with complete unilateral 
harelips operated on and completed before 
this paper was written. In all, on the inner 
side the lining of the vestibule was dissected 
up from the septum and turned into the lu- 
men and on the outer side the lining was di- 
vided up the pyriform margin to a varying 
extent. In all, some tissue was removed from 
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the deep side of the flap forming the outer half 
of the floor and in the cases shown in Figures 
6 and 7 a wedge-shaped strip was excised from 
the thickness of the back part of the nostril 
wall. In the cases shown in Figures 8 and 9 
a fold of excessive lining was removed by an 
elliptical incision. In all a wire tension suture 
was used. These results are much the same as 
we get on the average. The columella is about 
in the midline, the angle between the inner 
and upper borders of the nostril has been es- 
tablished, the upper margin of the nostril is 
not much flattened and the outer margin is 
more or less circular in shape, with a good 
floor and little bulging of the lining into the 
lumen. There is, however, in all of them a cer- 
tain asymmetry of the two sides, more marked 
in some than in others, and in the nose, even 
when this asymmetry is slight, it is noticeable. 

These results cannot, of course, be considered 
as end results because the photographs were 
taken so soon after the operation. No really 
late results can be shown, as we have been do- 
ing the operation on the nose as described for 
only about 18 months. However, the first cases 
done in this way have undergone little change 
in the shape of the nose since shortly after the 
removal of the wire suture, except what slight 
change takes place as the premaxilla becomes 
shifted backward and over (Fig. 10), and it 
can be fairly safely presumed that in the cases 
shown the nose will probably remain of about 
the same shape. While in these patients and 
the others operated on in the same way the 
results are by no means perfect, the appear- 
ance of the nose is better en the average than 
we have been able to obtain by any previous 
method we have tried. 

As far as the lip is concerned the results 
should be distinctly better. There is enough 
tissue present to make a lip of adequate size. 
However, the two sides are so different to start 
with that it is unusual to end up with absolute 
symmetry, which is the main object of the 
operation. There is too often a slight differ- 
ence in the height of the curve of the muco- 
cutaneous line on the two sides or a slight dif- 
ference in the fullness of the mucous mem- 
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brane and it is not always possible to avoid 
this. The lip is usually of adequate fullness 
and height with a definite pout and a slight 
cupid’s bow with its peak in the midline and 
more or less symmetrical. On the whole what 
fault there is in the lip is usually not very 
noticeable, less so than in the nose. We can 
speak with some certainty of the late results 
on the lip itself as we have been using practi- 
cally the same method of cutting and suturing 
for the last 16 years. With this Z-shaped su- 
ture line there is seldom any appreciable scar 
contraction and after the first few months 
there is no change in the general shape of the 
lip. The tissues of the lip seem to grow at 
about the normal rate. There is, however, too 
often a later flattening of the upper lip but 
this is due more to a lack of development of 
the upper jaw than to any tightness of the 
lip itself. 

The results obtained on the lip part of the 
deformity by the operation described can on 
the whole be considered as fairly satisfactory. 
The results on the nose are better than we 
have been able to obtain by other methods but 
are far from perfect. Apparently about all 
that we can hope for in these complete clefts 
is to obtain a nose that is more or less in the 
midline and fairly symmetrical and in which 
any fault left is not obvious, and a lip that has 
the proper fullness and pout and is of the right 
length and symmetrical on the two sides (Fig. 
11). Unfortunately not all our results are as 
good as this and we are more than pleased if 
these children can be made to go through life 
without having anything conspicuously wrong 
with either the lip or nose. 
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Advantages of a Stab Wound Ileostomy.—Frank H, Lahey. 
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ADVANTAGES OF A STAB WOUND ILEOSTOMY 


FRANK H. LAHEY, M.D., F.A.C.S., Boston, Massachusetts 


P to the time that ileostomy bags of 
the type which are cemented on to 
the skin were available (Rutzen, 
Torbot, Perma), whether an ileos- 

tomy was implanted in the abdominal wall in 
the upper or lower end of the incision or in the 
middle of the incision was relatively unimpor- 
tant. This type is still an effectual and satis- 
factory ileostomy to employ and is used in a 
good many cases in this clinic. 

Many patients with advanced ulcerative 
colitis come to us in severe degrees of inanition 
and with very great weight loss (Fig. 1), and 
following the establishment of an ileostomy 
and removal of the colon and rectum gain 
large amounts of weight—often 50, 60, or even 
more pounds. For this reason the problem of 
making an ileostomy that will permit so ce- 
menting the flanged cuff of the bag to the 
abdominal wall that it will not leak has occa- 
sionally become difficult. When an ileostomy 
is implanted, for example, in the upper end of 
a right rectus incision, as shown diagrammati- 
cally in Figure 2a and when the patient has 
gained weight, there is often produced a deep 
valley made by the scar tissue in the incision 
and running longitudinally upward and down- 
ward, with a bulging ridge of adipose tissue 
on either side (Fig. 2a and b). It is obvious in 
this type of ileostomy that there will occasion- 

From the Department of Surgery, The Lahey Clinic, Boston. 


Fig. 5. In this illustration is shown the commonly em- 
ployed method of lifting up a tip of abdominal skin and 
severing it with a knife at a proper distance from the skin 
tip to produce a circular skin defect. This is the same plan 
which is employed by many in stab wound colostomies. 

Fig. 6. In the inset is shown the stab wound made by 
piercing the abdominal wall with a knife stabbed through 
the center of the circular skin defect and the knife blade 
shown emerging through the parietal peritoneum. In the 
main illustration is shown the angulated Ochsner clamp 
which grasps the proximal end, }, of the divided ileum, 
which is to serve as the permanent ileostomy. After being 
thoroughly sterilized with the cautery following cautery 
division of the ileum, it is to be pulled through the abdomi- 
nal wall. The a end of the divided ileostomy is to be im- 
planted in the upper end of the wound as the nonfunction- 
ing temporary ileostomy prior to eventual removal of the 
colon and terminal ileum. 


ally be difficulty in getting continuous adher- 
ence of the collar of the bag to the skin 
throughout its complete circumference. There 
will at times be leakage of ileal contents at the 
point where the bag, due to dimpling or re- 
traction of the skin incision at this level, is not 
tightly adherent to the flat surface of the 
collar of the bag. When ileal contents escape 
through this aperture (see arrows) not only 
will they soil the patient’s clothing, but they 
tend to detach the bag from the remainder of 
its adherence to the skin and bring about dis- 
tressing episodes of soiling and undesirable 
odor. 

We have overcome this disadvantage, with 
the aid of the manufacturers of the bag, by 
producing a molded type of collar that will 
fit down into the valley of the skin to which it 
can be cemented and will remain snugly at- 
tached. This accomplishment, however, re- 
quires special co-operation between the bag 
manufacturer and the patient, and may even 
require a trip to the manufacturer in order to 
demonstrate at what point the ridge in the 
flange of the bag needs to be produced. 

In addition to this difficulty with ileos- 
tomies, we not infrequently have had to make 
over ileostomies, some of our own and others 
made elsewhere. Ileostomies made on the 
right must occasionally be transferred to the 
left, and one made low on the right must be 


Fig. 7. In this illustration are shown the ligation and 
severing of the mesentery of the ileum at a proper distance 
from the ileocecal valve. The distal ileum at the point a 
is to be implanted in the upper part of the longitudinal right 
rectus incision. The proximal ileum, marked 3), is to be 
pulled through the stab wound to be the permanent ileos- 
tomy, and the mesentery on the b side of the divided 
mesenteric root is to be sutured to the parietal peritoneum 
in order to prevent prolapse, as is demonstrated in Fig- 
ure 8. 

Fig. 8. In this illustration the mesentery has been 
divided, and the ileum has been divided between clamps 
with the cautery and the ends sterilized. The nonfunction- 
ing end a is placed in the upper end of the right rectus 
incision into which it is to be temporarily implanted, and 
the functioning ileostomy end 6 has been pulled through 
the stab wound and its mesentery sutured to the parietal 
peritoneum to prevent prolapse. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 1. This patient is in a moderately advanced state 
of inanition from ulcerative colitis and demonstrates how 
much weight has been lost which, when regained, can pro- 
duce depression of the scar, as shown in Figure 2 a and b. 
This patient, a girl 19 years of age, weighed 68 pounds on 
admission to the clinic on August 25, 1947. In October 
1950, after ileostomy and colectomy, she weighed 108 
pounds. 


lleostomies 


transferred to a higher point. 
made too close to the anterior-superior spine 
do not permit close application of the ce- 


mented collar of the bag. Likewise, ileos- 
tomies made too close to the edge of the costal 
margin result in the same disadvantage and 
ileostomies made too close to the umbilicus 
do not, again, permit accurate apposition of 
the flat collar of the bag as it is cemented to 
the skin. 

It is for these reasons that I wish to call 
attention to the stab wound ileostomy which 
we and, I am sure, many others have em- 
ployed with great satisfaction. 
































Fig. 2. a, Diagram showing, in an exaggerated manner, 
the retraction (see arrow) which occurs in the scar of the 
incision as a result of the increase in weight in these pa- 
tients after operation and the difficulty in making the collar 
of the bag adhere to the skin completely because of this 
valley. b, Shows the mechanics of the escape of feces due 
to the inability, with such a retracted scar, to make the 
bag adhere throughout the complete circumference of an 
ileostomy so implanted in the upper end or any part of the 
incision. This complication is avoided by the stab type of 
ileostomy implantation with the complete circumference of 
smooth skin about it. 


A point is selected well away from the 
umbilicus, well away from the anterior-supe- 
rior spine, and well away from the rib edge, 
preferably about midway between the ante- 
rior-superior spine and the umbilicus and a 
little above it, either on the left or on the 
right, depending upon the circumstances of 
the case. If it is an ileostomy preliminary to 
colectomy it can be placed desirably on the 
right in order not to complicate the incision 
for the later removal of the colon and rectum. 
Examples of such types of ileostomy are seen 
in Figures 3 and 4. 

At the selected point the skin is picked up 
with an Ochsner clamp, elevated to a peak 
and a small area of skin excised, as shown in 
Figure 5. With the abdominal wall then held 
up so that one can visualize the peritoneal 
lining, a knife is stabbed directly through all 
layers of the abdominal wall into the peri- 
toneal cavity (Fig. 6, inset). With the fingers 
in the wound, this opening is then enlarged to 
a size comfortably adequate to permit the 
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Fig. 3. 

Fig. 3. This photograph taken within 3 days of the im- 
plantation of the ileum into the abdominal wall through a 
stab wound demonstrates the smooth skin around the stab 
wound ileostomy favorable to attaching the cemented-on 
bag, and the implantation of the temporary nonfunctioning 
ileostomy in the upper end of the wound. It is to be re- 
membered that the permanent ileostomy will shrink at 
least one-half in size with time. Note the point at which 


withdrawal of the ileum with its attached 
mesentery for a sufficient distance upon the 
abdominal wall to provide a good ileostomy, 
preferably 1 to 1% inches in length. An angu- 
lated Ochsner clamp, is then introduced 
through the stab wound, the ileum is grasped, 
and the distal ileum beyond this point is 
grasped with another Ochsner clamp. The 
ileum between the two clamps is burned 
through and the remaining ends sterilized 
with the cautery. The proximal ileum is then 
withdrawn through the stab wound (Figs. 7 
and 8), the abdominal wall lifted up, its 
mesentery is sutured to the parietal perito- 
neum to discourage prolapse, the skin is closed 
lightly about the ileum as it emerges from the 
stab wound, the clamp is left in place (see 
Fig. 3), and the ileum implanted upon the 
abdominal wall is wrapped in gauze. No 
sutures which fix the ileum to the abdominal 
wall, other than those that fix its mesentery 
to the peritoneum of the abdominal wound, 
are employed. The wound is then closed. 

As shown diagrammatically in Figure 9, this 
type of ileostomy has the very great advan- 
tages (1) of simplicity but (2), most impor- 
tantly, it provides a complete circumference 
of smooth skin about the ileostomy to which 
may be securely cemented the collar of the 
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Fig. 4. 
the ileostomy is placed in order to obtain good adherence 
of the collar of the bag to the skin. 

Fig. 4. A completed stab wound ileostomy with the 
nonfunctioning distal ileum temporarily implanted in the 
upper end of the right rectus incision. Note that the sur- 
face surrounding the permanent stab wound ileostomy is 
smooth and lends itself to good adhesion of the collar of the 
ileostomy bag to the skin of the abdominal wall. 


ileostomy bag of whatever type employed 
(Fig. 4). Since we have employed this type of 
ileostomy there have been fewer difficulties 
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Fig. 9. In this drawing are shown the ileum b implanted 
midway between the anterior-superior spine and the umbili- 
cus through a stab wound, and the nonfunctioning end of 
the ileum a implanted in the upper wound prior to later 
removal of the terminal ileum and the colon. Note position 
of the permanent ileostomy and the smooth area of skin 
about it. 
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with the firm attachment of the bag as it is 
cemented to the abdominal wall about the 
implanted ileum. 

Lest anyone misapprehend this communica- 
tion in terms of implied originality, I wish to 
say that it is described because of its sim- 
plicity, because of its effectiveness in our 


hands, and because we have been pleased with 
the greater security by this plan with which 
ileostomy bags may be cemented to the ab- 
dominal wall. We are sure that it is used by 
many, and it is the application of the same 
principle as that employed with stab wound 
colostomy. 
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RTERIAL hemangiomas are of such 
frequent occurrence, prompt thera- 
peutic control is so necessary to save 
tissue and features and even life, 

and modification of a method of treatment is 
thought to be so important that adequate 
reasons seem to be at hand for trying to re- 
emphasize the importance of these lesions and 
to advocate a lower dose of interstitial radia- 
tion than has been reported. Allied deformi- 
ties of blood vessels are mentioned for com- 
pleteness and differential diagnosis. 


HEMANGIOMA 


Arterial hemangioma is possibly the only 
type that is neoplastic—the others apparently 
being on the basis of congenital anomalies 
rather than tumors, at least for a time.” The 
tumor is usually first noticed on the infant as 
a small bright red spot during the first month, 
but there may be extensive involvement at 
birth. Growth of the tumor is variable, but it 
may be rapid and on the face features have 
been destroyed before the tumor has been con- 
trolled. This uncontrolled development some- 
times occurs because of an idea that these 
tumors may undergo spontaneous retrogres- 
sion and “cure themselves,” but such a 
fortunate outcome has not been substantiated 
in severe arterial hemangiomas. The local 
blood supply may be shut off by the growth 
itself and sloughing occur, but there is usually 
edge involvement remaining. The dangerous 
part of such a ‘wait and see policy,”’ whether 
a cure would occur or not, is that while waiting 
for the cure a whole feature may be sloughed 
away and have to be rebuilt—or the life may 
be lost if the tumor becomes uncontrollable 
(Figs. 1, 2, 3, 4). 

Along with the idea of wait and see may go 
a “friendly” terminology of these growths 
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such as “strawberry mark”’ or “‘birthmark’’— 
but it would be safer if the parents were given 
the term ‘‘hemangioma,”’ and told that these 
were blood vessel tumors, and that if progress 
developed therapy should be given. 
Occurrence is anywhere in the skin and the 
mucous membrane. Position and size are 
important, however, as they influence the 
method of treatment. A growth of a few 
square centimeters on the body or thigh can 
be controlled easily by wide excision, but a 
growth of the same size on an eyelid or nose, 
if widely excised, would require complete re- 
construction of the feature (Figs. 1, 2, 3, 4). 
Diagnosis. There is a soft compressible 
bright red spot or area which may be raised 
from the surface of the skin or it may be in a 
spotty arrangement. Firm tumor of variable 
extent can sometimes be felt beneath the red 
spot or skin surrounding it. This is em- 
phasized because of its importance for suffici- 
ent treatment, since, the red part noticed in 
the skin may be but a small portion of the 
entire tumor. Microscopic examination, by 
complete removal or biopsy, may be required 
in more solid tumors beneath the skin to dif- 
ferentiate them from endotheliomas or other 
tumors (Fig. 6). The fact that the tumor is 
bright red indicates arterial blood and this 
type seems to have a neoplastic nature much 
more frequently than those tumors containing 
blood in the venous side of the circulation. 
Whether there are endothelial elements stimu- 
lated to vessel formation by the pulse itself 
is uncertain, but some of these tumors grow so 
fast that increase can be noted each day, and 
parents have expressed concern that every 
heartbeat seemed to make it worse. Multiple 
occurrence is seen, often at the same time, or 
with the patient showing a tendency to the 
development of them. It is important to im- 
press the mother to watch for repeated in- 
stances and to get rid of them as they appear. 
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Fig. 1. a, Destructive, rapidly growing arterial hemangioma, starting from one small 
area. b, Control of activity of tumor with 2 treatments of 0.1 millicurie gold radon 


seed. 


c, Repair to normal appearance and contour by multiple stage excision of the 


atrophic skin, that has settled down on the tumor, before evidence of radiation lesion. 
Two operations. Normal appearance and contour anatomy with little scarring. 


Fig. 2. a, Fast growing arterial hemangioma on eyelid, resection of which would 
require resurfacing or replacement of the lid. b, c, Complete retrogression of the tumor 
from extremely light interstitial dosage being about o.1 millicurie per 2 square centi- 


meters of surface involvement. 


Treatment. Treatment ideally is control of 
the tumor without injury to or disturbance of 
the growth of the surrounding parts, with the 
least possible scarring. This is the primary 
aim and decision is made in each individual 
tumor as to the best way to accomplish it. A 
fine platinum electrocautery or diathermy 
can be used to destroy flat or small raised ar- 
terial hemangiomas in the skin where the scar 
is of no practical importance, and this simple 
procedure under local anesthesia can be con- 
sidered for small, bright red hemangiomas 
even when just a few millimeters in size. If 
all of these could be removed this way when 
first apparent most of the major problems of 
care would be solved. 

Others have relied on thermal coagulation 
by “dry ice,’ carbon dioxide snow, or even 
boiling water, or the injection of irritant co- 


No change noted in cornea or skin on development. 


agulants, such as sodium morrhuate, and have 
reported good results. 

Surgical excision and closure by suture is the 
method used when there is sufficient tissue to 
effect a closure without distorting a feature 
(Fig. 7). If the defect cannot be closed, a 
graft or flap may be necessary. Surgical re- 
moval and repair may be the only method 
which results in cure and restoration of the 
area. Tumors treated by radiation, burning, 
chemical injections, or freezing may have so 
much scar left in the area that the scar itself 
may require removal and replacement for 
function or appearance at a later date (Fig. 
15). 

This surgical removal type of treatment, 
however, has limitations according to location 
of the growth. An arterial hemangioma in the 
eyelid or lip or on the nostril border would 
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Fig. 3. a, Rapidly growing destructive, sloughing arterial hemangioma, having started 
from small area and threatening loss of features and even life. b, Complete control of 
tumor with interstitial radiation in o.1 millicurie gold radon seed dose per cubic centi- 
meter of tissue. There is no further threat of the tumor but there is the thin, glazy, 
atrophic skin that has settled back down over the site that is to be removed and 
grafted for safety and for improved appearance. This done before evidence of chronic 
radiation lesion. c, Final result with saving of all features and resurfacing for safety 





and normal appearance. 





c 


Fig. 4. a, Rapidly destructive arterial hemangioma starting from small area. b, 
Control of tumor activity with radium (element) in foreign country. c, Resection of 
the atrophic skin and subcutaneous tissue before chronic radiation lesion developed 
and resurfacing with excisions and free skin grafts. Normal contour anatomy result- 





ing without need of distant pedicle flaps. 


require actual excision of the feature for cure, 
and for this reason some form of radiation or 
other kind of treatment is indicated in these 
locations, if only as a first stage, to try to con- 
trol the growth, but to leave the feature in- 
tact, if possible. 

Radium or x-ray can be used to control 
arterial hemangiomas on flat surfaces (Fig. 
14), but there may be much difficulty of ap- 
plying and holding the radium, or immobiliz- 
ing the infant for any type of external irradia- 
tion, when a calculated dosage is required, 
with adequate shielding of the surrounding 
area, such as for an arterial hemangioma on 
the eyelid or nose. If the angioma is beneath 





the skin or if it is a more solid endothelioma 
type, external irradiation may suffice for the 
tumor, but replacement of the overlying skin 
may be necessary later on because of radiation 
changes, and partly also because the skin over 
the tumor may be thin and deficient. 
Interstitial irradiation in minimal dosage is 
often indicated for treating arterial hemangi- 
omas. The small gold radon seeds can be ac- 
curately placed directly in and about the 
tumor itself to control the deeper portion or 
solid type and to try to spare the overlying 
skin, at least for the present. Later replace- 
ment of the overlying skin may be unneces- 
sary, although the skin is often so involved 
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lig. 5. a, Extensive, rapid spread from a small beginning 
of an arterial hemangioma that threatens features, hearing, 
and even life. b, Result of single treatment with interstitial 
gold radon seed 0.1 millicurie content. There may be some 
resurfacing indicated at a later date. 


itself as to leave a wrinkled surface that re- 
quires excision for the sake of appearance 
later in life. Accurate placement of minimal 
dosage allows for protection of underlying 
structures, as cartilage in the nose, or in an 
eyelid to protect the eye. The advantages in 
control of a rapidly growing arterial hemangi- 
oma by this procedure are of great significance 
in saving whole areas from loss, saving fea- 
tures, and even lives (Figs. 1, 2, 3, 5, 11, 12). 

The minimal radiation necessary to control 
the growth of the tumor, without damaging 
the surrounding parts, is the aim in calculating 
strength, number, and total dosage to be given 
and a considerably smaller dose is employed 
than has been reported before. One-tenth 
(1 to) millicurie gold radon seeds are most 
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Fig. 6. Arterial hemangioma cellular supporting struc- 
ture with excessive small arterioles throughout. 


Fig. 7. Very fast growing arterial hemangioma not ex- 
tending deep in. As resection could be done without in- 
volving features or question of survival, the growth was 
treated by surgical excision. 


often used, controlling about 1 cubic centi- 
meter of arterial hemangioma with the least 
chance of irradiating the surrounding normal 
tissue. This is particularly true in thin struc- 
tures, as the eyelid or ala of the nose in a 
baby. It is believed that accurately placing this 
calculated small dose of interstitial irradia- 
tion has repeatedly saved features and mini- 
mized the necessity of secondary reconstruc- 
tion. It is so necessary to keep the dose low 
for these features of protection that a second 
treatment may be indicated occasionally. As 
far as is known this is the first time attention 
has been called to the use of such a low dosage, 
and temerity is risked to suggest that recom- 
mendation for larger doses, suggested in other 
articles, not be used in any instance in which 
assurance is wanted that a radiation lesion 
later on will not occur. 

It may be found that doses lower even than 
those suggested here may be sufficient, at 
least to control activity of the growth, and 
that secondary surgical removal can be added 
to the problem of control and eradication of 
these tumors. This method of control is im- 
portant also in large tumors, primary surgical 
removal of which might be dangerous for life 
of the infant (Figs. 1, 3, 4, 5, 11). 

The requirement for the interstitial radon 
treatment is of standard equipment and in- 
cludes hollow introducer needles and a source 
of supply of gold radon seeds to be calibrated 
at the time of operation at 1/10 millicurie 
strength. Introduction of the 1/10 millicurie 
gold radon seeds is done under local or general 
anesthesia. One or more small stab openings 
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Fig. 8. a, Port-wine stain or capillary hemangioma of 
heek and cavernous type on chin. b, Result of resection 
ind repair with free skin grafts. No radiation. 


are made outside the tumor area and the 
needles are put in through these holes, several 
needles being placed through each opening. 
The seeds are deposited so that there is one 
for each cubic centimeter of tissue to be radi- 
ated. With this small unit dose of 1/10 milli- 
curie a little leeway is allowed for difficulty 
in perfectly accurate implantation per cubic 
centimeter without the danger of slough. The 
important thing is that this 1/10 millicurie 
dosage usually suffices and is less likely to give 
secondary changes that require later excision 
and grafting. Heavier doses of 14 to 4 milli- 
curie may result in defects of skeletal growth 
and atrophy of soft parts that may leave un- 
sightly deformities in the face which may be 
impossible of complete correction. Such higher 
doses are recommended in other articles, but 
it is restated that such doses are not desirable 
if chronic changes and growth distortions are 
to be avoided. 

It is noted, however, that the skin overlying 
these lesions is thin, abnormal, and friable and 
even if the tumor is controlled, this unsuitable 
skin may wrinkle down into place and be so 
unsightly and so poor in protection as to re- 
quire excision and repair later on. It is also 
to. be noted that any radiation sufficient to 
eradicate a tumor, even in this low unit dos- 
age, may result in a chronic radiation lesion 
that requires resection and repair later in life, 
so that it is thought best to appraise the 
parents or the patient of this at the start 
(Figs. 3, 4, 5, 12, 15). 


TREATMENT OF 


HEMANGIOMAS 


a 

Fig. 9. a, Widespread cavernous hemangioma through- 
out penis, scrotum, and perineum. Had had multiple 
treatments, including radium (elsewhere) with radiation 
lesion around glans. b, Result of multiple suture tech- 
nique throughout penis involvement, stage resection of 
scrotal and perineal areas, and sodium morrhuate injection 
of scattered areas. The multiple suture technique is 
thought to have saved the penis. Whereas, even life had 
been despaired of by the patient, there has been such 
marked retrogression that he has been married. This is 
evidence of late activity and growth of a cavernous type 
that starts more as an anomaly of the vessels than as a 
neoplasm. 

It is recognized that other forms of radia- 
tion therapy may be used effectively such as 
platinum needles or removal seed, and work 
is being done on the possible utility of sub- 
cutaneous linear threads suitably radioactive, 
as with cobalt or phosphorus. But the cau- 
tion still is of greatest importance to keep the 
dose at a low level of 1/10 or less the dose for 
malignant tumors. 

Port-wine stains or capillary hemangiomas 
are seen on gross and microscopic examination 
to consist of dilated superficial capillaries, 
probably located closer to the surface of the 


Fig. 10. Cavernous hemangioma with large vessels and 
lakes of venous blood predominating. 





Fig. 11. a, Fast growing arterial hemangioma, having 
started from the usual small area that could be removed 
early with a cautery or by resection and the extensive in- 
volvement avoided. Growth of such extent and activity 
as to be fatal if uncontrolled. b, Result of complete control 
with interstitial radiation of 0.1 millicurie gold radon seed 
for each cubic centimeter of tumor area radiated. This is 
considered lifesaving. 


skin than normal. They are not a growing 
tumor and do not destroy features. How- 
ever, with increase in age they may become 
thicker and more prominent in contrast with 
the normal surrounding skin, and small prom- 
inent areas may develop which amount to 
neoplastic development. Treatment consists 
of surgical excision and replacement with 
normal skin, particularly for the heavier, 
darker types that are unsightly on exposed 
surfaces. Areas under the clothing usually 
can be left alone. Grafts and flaps leave less 





Fig. 12. a, Deep type of arterial hemangioma with many 
endothelial elements. Because of position operation was 
avoided and interstitial radiation of o.1 millicurie gold 
radon seed per cubic centimeter used. b, Result of com- 
plete subsidence of activity from the single procedure of 
implanting the radon seed. It is not thought that there will 
be later radiation change or lesion, but as noted in text, 
any of these areas that have had radiation treatment may 
show radiation atrophy and require plastic surgery resec- 
tion and reconstruction later, although this small intersti- 
tial dose used is perhaps the least likely to cause growth 
distortion or later atrophic changes. 
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Fig. 13. Photomicrograph of solid endothelioma with 
relatively few vascular channels as compared with arterial! 
hemangioma. 


kinesis about the face than normal, and their 
use may substitute one noticeable defect for 
another—so that results cannot be expected 
to be perfect. This outcome is always ex- 
plained to the patient, but there are many 
instances of dramatic improvement by ex- 
cision and grafting (Fig. 8). 

The lighter types may be covered with cos- 
metics, such as covermark, which is quite 
satisfactory for girls, but usually objected to 
by boys and men. Cautery abrasive or freez- 
ing methods can destroy the vessels but will 
leave glazy scar, which may be substituting 
one deformity for another with its recognized 
disadvantages. This may be undesirable on 
the face. Dr. George Carroll reports satisfac- 
tory results by the use of dry ice from Bar- 
nard and DePaul hospitals. 

A most important consideration is that 
port-wine stains do not seem to be radiosensi- 
tive. Destruction of these vessels by irradia- 
tion may be accomplished, but may require 
so much irradiation, that the added problem 
of irradiation dermatitis may arise, with pos- 
sible progression to carcinoma unless the area 
is excised and repaired. The'reason for this is 
that the lesion seems to be an anomaly rather 
than a neoplasm, and there has to be destruc- 
tion to overcome the excess vessels. 

In a large series of radiation lesions some 
of the worst ones have resulted from over- 
irradiation of these port-wine stains. 

Permanent pigment injection tattooing to 
lighten these areas was first reported from our 
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lig. 14. a, Heavy roentgen radiation for extensive ar- 
terial hemangioma (given by Dr. Wendell Scott and Dr. 
Sherwood Moore) with knowledge that the skin itself was 
insufficient anyway and that a radiation lesion would re- 
sult. b, Result of complete control of tumor with the 
radiation (some radioactive phosphorus was used without 


service at Valley Forge Hospital, but the re- 
sults thus far do not warrant wide use of this 
method. Surface glazy scarring may result 
and there may be absorption of the pigment. 
Some success may be obtained, however, and 
striving for a permanent pigment that will 
stay in place is important. 

Cavernous angiomas consist mainly of actual 
veins and venous spaces containing blood on 
the venous side (Figs. 8, 9, 10). There may be 
some arterial element but this is usually 
minimal. This lesion also may be mainly an 
anomaly but it is more apt to increase in size 
as a neoplasm than the port-wine stain. It 
may occur anywhere including the body cavi- 
ties and the buccal mucosa, where at times 
some relation to the fifth nerve distribution 
seems possible. 

They may also occur intracranially as in the 
Sturge-Weber syndrome. Only those on ex- 
posed surfaces are considered here, but for 
historical interest and completeness mention 
is made of this syndrome. The first patient 
was reported by Sturge in 1879, the patient 
having an angioma of the face but with the 
chief complaint of epilepsy. Weber in 1922 
described the calcification seen in the skull 
films. It remained for Krabbe in 1934 to 
point out the histological picture of the in- 
volvement in the brain. The disease is usually 
characterized by: an angioma on one side of 





effect) and with resection of the entire surface of the arm 
and resurfacing with split skin grafts. Two operations. 
c, Complete restoration of arm function and surface cover- 
ing. Patient had come in with recommendation for ampu- 
tation but is shown here with normal function as a result 
of the treatment given. 


the face usually distributed over the area sup- 
plied by the 5th cranial nerve; diffuse angi- 
oma involving the pia on the same side as the 
angioma on the face with later calcification, 
most commonly in the cortex of the occipital 
lobe; contralateral jacksonian epilepsy, hemi- 
pareis or hemiparalysis; exophthalmus and 
visual field defects; and mental retardation. 
Treatment, because of the diffuse involve- 
ment, is mainly control of the epilepsy, rather 
than surgical removal. 

This lesion is a soft, compressible, bluish 
mass which does not pulsate, but may give 
this impression in those with very large veins. 
These tumors feel like what they are, collec- 
tions of large veins and spaces. Microscopic- 
ally they are veins, thin walled venous sinu- 
soids, and a variable component of smaller 
sized vessels. There may be overgrowth of the 
part of the body affected and in the extremi- 
ties there may be increase in length and cir- 
cumference of the bones. 

Treatment is usually surgical excision for 
complete removal, and repair (Figs. 8, 10). 
For greater safety to the patient, preserva- 
tion of features or extremities, preliminary 
conservative irradiation or injection with a 
sclerosing material (or both) with staged parti- 
al excision can be done. It is realized that con- 
servative irradiation has no effect except on 
the radiosensitive small vessel component. 
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Fig. 15. a, b, Original photographs of extensive he 
mangioma treated 30 years ago by “seven different” 
methods, including radiation. Shows good control oi 
growth but with the skin naturally far from normal. (From 
A pplied Pathology in Diseases of the Nose, Throat and Ear 
by Dr. Joseph C. Beck, C. V. Mosby, 1923.) c, d, Shows 
same patient 20 years later with no recurrence but with 
widespread radiation burn and blindness. Repaired with 
huge flat delayed flap from chest, fascial transplant, pros 
thetic eye, alignment of contour anatomy of the nose. e, f, 
Detail of flap repair from chest. 





Occasionally, the large veins may clot as a 
result of the small vessel destruction and re- 
sulting scar. Interstitial irradiation may pre- 
serve the overlying skin, therefore, it is an ac- 
ceptable form of irradiation in this type of 


tumor. Injections of irritants, such as 
morrhuate, are used in various of these lesions, 
and good results are reported by others. 

Phleboliths may occur and cause pain, and 
may be removed if indicated. 

Multipie suture obliteration of cavernous 
hemangioma is worthy of note and of further 
trial; it was first used several years ago but 
this is the first report of it. It is of limited but 
positive indication and consists of sewing 
right through the skin into the large channels 
with chromic catgut and tying each suture 
out on the surface, followed by a pressure- 
fixation dressing for several days. The en- 
deavor is to collapse the dilated venous chan- 
nels and spaces and to promote obliteration 
by the mild inflammation ot chromic catgut. 
Sutures do not cut off all surface supply so 
that sloughs may not occur, and repetition 
may be necessary as channels reopen. Large 
involvements may be held in abeyance and 
whole features may be saved (Figs. 9, 10). 





lor the extensive involvements of the ex- 
tremities that are sometimes seen, this method 
can be employed as an adjunct to treatment, 
and whenever employed, it can be followed by 
other methods of treatment, surgical resec- 
tions and repairs as indicated. 

Association of superficial with deep involve- 
ment of neck, face, and skull is important to 
realize in this cavernous lesion. Though the 
microscopic picture is one of benignancy, the 
clinical picture may be of far greater import- 
ance and the lesion may be malignant by 
position, as when the whole temporal fossa is 
filled with channels extending deep in the face 
and even into the cranial cavity. 

Genitalia are mentioned specifically be- 
cause these tumors occur here in all forms 
and, if possible, surgical, rather than radia- 
tion, treatment is indicated. Resections about 
the scrotum and perineum and vulva are 
usually considered first, and stage procedures 
may be used—doing from % to % of the tumor 
at a time, waiting for healing, and then going 
ahead with another area (Figs. 9, 11). 

As noted previously, late changes in caver- 
nous hemangiomas are difficult to deal with, 
especially if they are extensive. These lesions 
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Fig. 16. a, Huge cystic hygroma through- 
out arm, chest, and neck with solid lymphan- 
giomas in places and with large venous open- 
ings into the cyst area above the clavicle. 
Removal of the arm had been recommended 
(elsewhere). b, Result 4 years later following 
multiple stage procedures of aspiration and 
injection of sodium morrhuate, resections and 
ligation of venous openings, multiple suture 
procedures, block removals of tissue to restore 
contour anatomy, and excision of surface le- 
sions. No radiation. Patient is well, develop- 
ing normally, and has full function of arm. 


tend to lumpy, solid, unsightly growths and 
to thickening of features, so that their care 
and removal from such areas as the face and 
neck are of great importance to the patient if 
only from economic and social viewpoints. 
Radiation treatment of these lesions, as the 
other type mentioned, have afforded some 
of the worst radiation lesions to contend 
with. 

Spider angioma is a frequent type of blood 
vessel abnormality usually not requiring treat- 
ment, but if it occurs on the face it may be 
important enough to the patient to be eradi- 
cated. It starts in childhood as a small, red 
dot which may at any time start to increase in 
size by the development of fine radiating smal- 
ler vessels which can be seen with a magnify- 
ing glass. Treatment can be given if the pa- 
tient desires obliteration of the blemish, or 
certainly if there is any growth. In an effort 
to avoid anything but the least amount of 
scarring, preliminary destruction of the cen- 
tral feeding vessel can be done with the small 
cautery. Nothing further is necessary if the 
radial vessels disappear with this procedure. 
If they persist, the entire area is resected and 
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primary or secondary repair done, as neces- 
sary. They are not radiosensitive. 

Blood lakes consist of a dilated vein or sev- 
eral veins located close to the surface of the 
skin. They may result from trauma and are 
often seen in the lip, occasionally in the 
mouth. In the tongue or lip, if they are lo- 
cated deep enough, biopsy may be necessary 
to distinguish them from a solid tumor or cyst. 
Elsewhere the diagnosis is usually obvious and 
they can be excised or simply destroyed with 
the fine cautery. 

Localized vascular rupture of small arterioles 
located near the surface of the skin frequently 
occurs. These are seen as small, bright red, 
raised spots scattered most commonly on the 
trunk, extremities, and neck of older people. 
They are not neoplastic, but a localized vascu- 
lar breakdown, and can be destroyed with 
light application ot the fine pointed cautery. 

Sclerosing hemangioma is a term given by 
Gross and Wolbach to a hard, brown or bluish 
tumor occurring in and just beneath the skin, 
seldom measuring over 1 centimeter in size. 
They can be confused with nevi grossly, but 
on microscopic section there is a stellate ar- 
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Fig. 17. Lymphangioma. Flat endothelium lined spaces 
predominate. 


rangement of fusiform cells with connective 
tissue cells enclosing neurofibrils between 
these clumps of fusiform cells. They may in- 
frequently be malignant. Treatment is re- 
moval. 

Mongolian blue spots are included for com- 
pleteness and as a point of possible differential 
diagnosis in infants. They occur in all races 
and consist of a bluish or a bluish-black area 
in the sacrococcygeal or lumbosacral region, 
several centimeters in diameter, occasionally 
involving the buttocks or posterior thoracic 
wall. No treatment is recommended as they 
usually disappear in infancy or early child- 
hood. 

Lymphangiomas and hygromas are included 
as they are possibly related to hemangioma 
as to origin, since they are often noticed at the 
same age and may be somewhat difficult to 
distinguish from hemangioma. These tumors 
usually appear as cystic masses in early in- 
fancy usually in the neck, as hygromas, in the 
parotid region, axilla and arm, or other parts 
of the body. There may be a gradual or a sud- 
den rapid increase in size. Diagnosis of 
lymphangioma can be made of a soft, cystic 
tumor occurring in the more common loca- 
tions in a child in early infancy, aspiration 
yields a straw colored fluid. Microscopic sec- 
tion shows flat endothelium-lined spaces. 
These spaces, or potential spaces, are seen at 
times on section to be closely related to blood 
vessel walls. The filling up with lymph ex- 
plains the gradual increase in size and the sud- 
den rapid increase and bluish color can be due 


to hemorrhage into these spaces. Usually 
treatment is finally surgical excision. How- 
ever, it may be necessary to postpone this be- 
cause of the risk of the operation or injury to 
important structures, as the facial nerve. As 
a temporizing measure, aspiration may re- 
cover lymph, prove the diagnosis, and at the 
same time treatment may be started by in- 
jecting a sclerosing material to obliterate the 
endothelium-lined spaces. This may be an 
emergency procedure to relieve respiratory 
difficulty because of pressure of the tumor, or 
it may be repeated to make excision later on 
less hazardous for the patient. Total excision 
may finally be found unnecessary. If there is 
wide dissemination of the tumor among the 
structures of the neck, or axilla, it may be 
more practical to remove the more accessible 
portion, then to convert the numerous endo- 
thelium-lined spaces into one cavity by break- 
ing the septa and to fill this cavity with a pack 
soaked in a sclerosing material. This can be 
done at the initial exploration for removal of a 
biopsy with minimal risk; with the large areas 
and channels there may be small surface 
lesions that resemble adenomas (Figs. 16, 17). 

The term solid endothelioma is used here to 
describe that type of hemangioma in which 
there is a preponderance of solid, typical, en- 
dothelial cells with relatively few vascular 
channels, as in Figure 13. This tumor is 
malignant by position, invades and destroys, 
but it does not metastasize. It cannot, there- 
fore, be included in the group of hemangio- 
endotheliomas, as described by Stout and re- 
viewed below. Solid endotheliomas are in- 
cluded here because of their diagnostic im- 
portance. Exploration and microscopic sec- 
tion may be indicated. Treatment is resec- 
tion, if possible, but in the parotid gland and 
other regions of the facial nerve conservative 
treatment is usually relied on to try to pre- 
serve the nerve. The nerve cannot be sepa- 
rated easily from such a tumor as this, and its 
protection is especially difficult in children. 
For treatment interstitial radiation can be 
relied on for a conservative course and the 
unit dose can be as low as that mentioned for 
arterial hemangioma, i.e., 1/10 millicuries per 
cubic centimeter bulk; but if the diagnosis of 
a solid neoplastic endothelioma is well estab- 
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ished, then the size of the dosage may be in- 
reased. 

So-called benign metastasizing hemangioma 
vas given careful consideration by Stout in 
i943. Such description had been given to a 
tumor called a benign hemangioma which ap- 
seared in one area and was followed by the de- 
velopment of hemangiomas in other locations, 
siving the impression of metastasis. Stout 
iever observed this in his own material, nor 

ould he find evidence that it did occur in the 

material available to him from reports pub- 
‘ished by others, and doubted that a so-called 
benign hemangioma did metastasize. Such 
metastasis has not been observed to occur on 
this service. Although an occasional report 
suggests the possibility of metastasis, serial 
sections of the primary tumor might show 
atypical endothelia with free vascular anasto- 
mosis and, with proper staining, a delicate 
framework of reticulin fibers which, according 
to Stout’s classification, are in effect a sar- 
coma, negating the term benign metastasizing 
hemangioma. 

Heavy radiation for control of extensive 
growths, resection of area before skin radiation 
lesion develops, repair with skin grafts. Rapidly 
growing, destructive, arterial hemangiomas 
may occur for which heavy surface radiation 
treatment may be indicated in contrast to the 
low interstitial dosage usually used (Fig. 14). 
This group of hemangiomas, in spite of the 
fact that they are of blood vessel origin, are 
outgrowing their own blood supply, and areas 
of necrosis may occur in the tumor itself. 

Amputation of the right arm had been 
recommended for the child in Figure 14, as a 
lifesaving procedure because of occurrence 
throughout the arm of this type of rapidly 
spreading arterial hemangioma. Instead of 
amputation, however, it was thought best to 
try to control the tumor with external roent- 
gen therapy and then if the tumor was stopped 
to resect and replace the skin before a radia- 
tion lesion caused further trouble. In this 
patient extensive roentgen treatment was 
given! which did control the tumor and defi- 
nitely avoided amputation, and_ possibly 
saved the child’s life. This high dosage was 


_'Radiation treatment given by Dr. Wendell Scott and Dr. 
Sherwood Moore. 
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given with the knowledge that a chronic ir- 
radiation lesion would develop, but that the 
covering of the whole arm could be removed 
and resurfaced before the chronic progressive 
effects of radiation were manifest. There has 
been no apparent disturbance of growth or loss 
of function of the extremity by this heavy 
radiation, since the late skin radiation effects 
were prevented by removal and resurfacing 
after activity of the tumor had been con- 
trolled. This prevention of chronic radiation 
lesions was reported first in a previous article 
(2) and is an evidence of how plastic surgery 
can extend the possibilities of radiation thera- 
py. It is obvious that the greatest care has to 
be used to avoid deep penetration of the radia- 
tion which might affect bone growth. 
Malignant changes may occur in any of 
these forms of hemangioma but are very in- 
frequent. They may be difficult of distinguish- 
ing, both grossly and microscopically. An 
arterial hemangioma may be malignant by 
position and extent and actually cause death 
by sloughing and bleeding without a micro- 
scopic diagnosis of malignancy. On the other 
hand there may be multiple areas over the 
body that seem grossly malignant that again 
do not appear to be so microscopically. This is 
another instance of the clinical rather than 
the microscopic picture determining the 
gravity of the situation. Huge involvements 
of the head and neck occur with little hope of 
cure but combinations of treatment, radia- 
tion, multiple suture, excision, cautery, and 
injection may finally avail in hopeless cases. 
As is true in other types of neoplasms, 
whether the malignant ones start as such or go 
through a benign stage is not certain. 


COMMENT AND SUMMARY 


Bright red arterial hemangiomas are pos- 
sibly a neoplastic type—while others on the 
venous side are possibly congenital anomalies. 
The bright red arterial tumors should be 
treated promptly to avoid loss of features and 
even of life. The idea that these may undergo 
spontaneous retrogression without treatment 
is not substantiated and may be responsible 
for unfortunate outcomes. 

Surgical excision is often dependable but 
interstitial radiation may be of marked value. 
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It is of great importance to keep the unit dose 
down to 1/1o of a millicurie per cubic centi- 
meter. This low dose has not been réported 
previously, as far as can be determined, and 
is here advocated to supplant other suggested 
dosages of 14 to % millicurie. 

In an instance of radiation of a large growth 
there will be permanent change in the area 
that will probably require plastic surgical re- 
pair later. 

lor intractable growths, to save features, 
extremities, and even life, heavy radiation 
therapy may be used to control the growths, 
and then the skin of the area may be resected 
and replaced with free skin grafts to prevent 
the chronic radiation changes that are known 
to occur. 

Pigment injection, first reported in a previ- 
ous article (1), is not thought to be of enough 
satisfaction or permanence to recommend 
freely. 

lor the intractable cavernous type a trial 
of multiple chromic catgut sutures is sug- 
gested, as in the face, where control of the 
tumor is necessary, but with preservation of 
the features. 


Late repairs of defects from slough, surgical 
removal, and radiation lesions following treat- 
ment, and primary replacement of stained 
areas with free skin grafts and pedicle flaps are 
illustrated, and the legends of illustrations are 
referred to as part of the text. 
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THE POSTEROLATERAL APPROACH IN THE SURGICAL 
MANAGEMENT OF BASILAR NECK, INTERTROCHAN- 
TERIC AND SUBTROCHANTERIC FRACTURES OF 
THE FEMUR 


A Report of Its Use in 36 Acute Fractures 


THOMAS HORWITZ, M.D., F.A.C.S., Indianapolis, Indiana 


HE purpose of this communication 

is to acquaint the reader with the 

technical features and to discuss the 

advantages of a posterolateral ap- 
roach for the exposure and internal fixation 
i basilar neck and trochanteric fractures: of 
he femur. During the use of the posterior 
xposure of the hip joint, shortly after Gib- 
on’s reports (2, 3) of this exposure appeared, 
he writer was impressed with the rapid and 
‘elatively bloodless accessibility of the great 
rochanter and its associated structures pos- 
ieriorly, and he adapted the posterior ap- 
proach to the exposure and internal fixation 
of basilar neck, intertrochanteric and sub- 
trochanteric fractures, performed with the 
patient in the prone position, in traction on 
the orthopedic table. In the initial 2 patients, 
operated upon in September 1950, the postero- 
lateral exposure, as reported by Gibson, was 
utilized and was extended distally in order to 
expose the femoral shaft for application of the 
nail-plate. In the cases which followed, this 
incision was shortened with considerable re- 
duction in operating time. 

A fracture through the exact base of the 
iemoral neck is extracapsular posteriorly and 
has many of the features of an intertrochan- 
teric fracture. In the writer’s experience, in- 
ternal fixation of basilar neck and trochanteric 
fractures through the usual anterolateral or 
lateral approaches may be a protracted and 
somewhat “hit or miss” procedure, not infre- 
quently requiring more than one insertion of 
the nail-plate before this device has been 
properly positioned under roentgenographic 
control. The posterolateral approach, per- 
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mitting rapid and direct visualization of the 
fracture site and the base of the femoral neck 
itself, has in the writer’s hands, facilitated the 
accurate internal fixation of these fractures of 
the femur. Furthermore, reduction of these 
fractures appears to have been benefited by 
the prone position itself. 
TECHNIQUE 

The patients have tolerated the surgical 
procedure, the prone position on the ortho- 
pedic table, and endotracheal anesthesia with- 
out ill effect. Continuous spinal anesthesia 
has been employed successfully as a choice 
second to endotracheal anesthesia. Well com- 
pensated cardiac lesions have not been con- 
sidered a contraindication to this operative 
procedure. Even when surgery is undertaken 
within a few days following admission to the 
hospital, a debilitated patient may already 
present a sacral decubitus ulcer, but this may 
be walled off with safety from the immediate 
operative field. Whole blood is administered, 
as required, prior to or during surgery. The 
anesthetized patient is positioned face down 
on the orthopedic table with the pubic 
eminence resting on the ordinary but well 
padded pelvic rest and with the abdomen free. 
The lower limbs are placed in traction, the af- 
fected limb being abducted and externally 
rotated 10 to 15 degrees and no formal reduc- 
tion is performed. The preoperative antero- 
posterior and lateral roentgenograms are now 
made and these have usually revealed satis- 
factory positioning of the bony fragments. If 
required, the degree of abduction and rotation 
may be altered. The only roentgenograms re- 
quired during surgery are anteroposterior and 
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femur. 


Fig. 1. Exposure of the base of the femoral neck posteriorly by reflection of a bony 
fragment representing the intertrochanteric crest with its attached rotator muscles. 


The gluteus maximus muscle and the fascia lata have been split for this exposure, and 
the vastus lateralis muscle has been reflected from the posterolateral surface of the 


A Neufeld nail is in situ. Both a basilar neck fracture line and an intertro- 


chanteric fracture line are illustrated, although these fractures occur infrequently in 
combination. A, The line of the skin incision. B, Exposure of the femoral neck poste- 
riorly by division of the obturator externus and quadratus femoris muscles at their 
insertions, as utilized in cases in which there is no separate cristal or posterior tro- 


chanteric fragment to reflect. 


lateral views of the femoral neck made im- 
mediately following the insertion of the nail, 
checking the depth to which the nail has 
penetrated the femoral neck. Films recording 
the completed procedure may be made at the 
close of the operation or on the following day. 

The skin incision is made along a line be- 
tween the posterior superior iliac spine and 
the tip of the great trochanter, from a point 3 
inches proximal to the trochanter to its upper 
border, and then along the lateral aspect of the 
thigh for a distance of about 6 inches (Fig. 
1A). This incision is continued through the 


fatty and frequently edematous and ecchymo- 
tic subcutaneous layer down to the gluteus 
maximus and the fascia lata. The fascia is 
incised over the great trochanter, entering 
the large trochanteric bursa, and then the 
fascia lata is split downward and the gluteus 
maximus fibers and its aponeurotic prolonga- 
tion into the fascia lata are split upward in 
line with the skin incision. This procedure 
exposes the great trochanter and its muscular 
attachments. The vastus lateralis is detached 
from the inferior margin of the great tro- 
chanter and from its femoral attachment 





HORWITZ: SURGICAL MANAGEMENT OF FRACTURES OF FEMUR 


»osteriorly, and it is stripped laterally and 
listally as far as required, usually with mod- 
rate bleeding which is readily controlled by 
sacking. 

In the majority of intertrochanteric frac- 
ures in this series, the intertrochanteric crest 
1x posterior portion of the great trochanter 
vas found to be a separate fragment. If this 
ragment is freed and reflected medially or 
ipward with a sharp rake, an excellent ex- 
sosure of the base of the femoral neck and of 
he intertrochanteric fracture line posteriorly 
s obtained without disturbing the attach- 
nents of the external rotators (Fig. 1). This 
echnique was utilized in 17 of 24 intertro- 
hanteric fractures, and in 2 combined inter- 
rochanteric-subtrochanteric fractures. In al- 
nost all of these cases, a massive hematoma 
vas disclosed within the space deep to the 
duteus maximus and fascia lata and filling 
he trochanteric bursa, due to the direct com- 
munication between this space and the frac- 
‘ure site. This hematoma is not to be confused 
vith the diffuse bloody infiltration of sub- 
utaneous tissues and trochanteric bursa com- 
monly found in intertrochanteric fractures 
ind attributable to direct trauma at the time 
the fracture has been incurred. 

In basilar neck and in intertrochanteric 
iractures without a separate crest fragment, 
posteriorly, the soft tissues are detached from 
the intertrochanteric crest and medial surface 
of the great trochanter, the knife blade being 
kept close to bone, and this exposes the poste- 
rior surface of the base of the femoral neck 
which is then cleared for a short distance 
(within 14 inch) medialward. The quadratus 
femoris inserts on the posterior surface of the 
crest and the tendon of the obturator externus 
into the intertrochanteric fossa, and these are 

divided. These soft tissues are retracted 
medially with a sharp rake and the upper and 
lower borders of the femoral neck are deline- 
ated (Fig. 1B). The fracture line may thus 
be visualized directly. The sciatic nerve is not 
exposed, and it is well protected during medial 
retraction of these soft tissues. 

Exposure of the base of the femoral neck 
by either technique permits accurate sighting 
during introduction of the nail or blade 
through a prepared opening on the lateral 


a b 

Fig. 2. Postoperative (a) anteroposterior and (b) lateral 
roentgenograms show satisfactory reduction of an inter- 
trochanteric fracture of the right hip in an 85 year old 
female, and accurate internal fixation by a Neufeld nail 
introduced through the posterolateral approach. A screw 
has been utilized to reposition the fractured intertro- 
chanteric crest fragment which had been reflected medially 
during surgery for exposure of the base of the femoral neck. 


surface of the femoral shaft just below the 
great trochanter. The nail is directed along 
the posterior and inferior surfaces of the 
femoral neck, with its lateral plate held paral- 
lel to and in line with the femoral shaft. The 
nail should not enter less than % inch from 
the articular surface of the head after the 
plate has been screwed securely in place, to 
allow for advancement of the nail if the neck 
resorbs and shortens later on (Fig. 2 a and b). 


b 


Fig. 3. Postoperative (a) anteroposterior and (b) lateral 
roentgenograms show satisfactory reduction of an inter- 
trochanteric fracture of the right hip in a 75 year old male, 
and accurate internal fixation by a Neufeld nail introduced 
through the posterolateral approach. A screw has been 
utilized to reposition the fractured intertrochanteric crest 
fragment which had been reflected medially during surgery 
in order to expose the base of the femoral neck. The nail 
could have been % inch longer. 
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Fig. 4. Postoperative (a) anteroposterior and (b) lateral 
roentgenograms of the left hip of a 75 year old female with 
a subtrochanteric fracture at the site of a metastatic carci- 
nomatous lesion. Reduction and internal fixation were 
performed through the posterolateral approach. The 
Moore blade-plate, accurately introduced into the flexed 
and externally rotated head-neck fragment, served to con- 
trol this mobile fragment and to bring it into proper align- 
ment with the distal femoral fragment to which the plate 
was then transfixed. The films, made 4 weeks postopera- 
tively, show beginning callus formation. 


The length of the Neufeld nail has usually 
been 3 inches (2% inches in 2 cases) and that 
of its lateral plate has been 3% or 5 inches, 
depending on the level of the fracture line. 
This nail has been used in all of the cases ex- 


b 


Fig. 5. Postoperative (a) anteroposterior and (b) lateral 
roentgenograms of the left hip in a 78 year old male who 
had an advanced degenerative arthritis of both hip joints. 
The fracture is a very complicated and comminuted one, 
the details of which could not be ascertained from the pre- 
operative films, but which were clearly visualized at the 
time of surgery. There isa basilar neck fracture descending 
lateral to the lesser trochanter which is a separate frag- 
ment, an inverted V-shaped subtrochanteric fracture, and a 
separate great trochanteric fragment. The head-neck frag- 
ment was partially ankylosed in flexion and external rota- 
tion and this exaggerated the preoperative malposition. 
The femoral shaft was realigned with the head-neck-tro- 
chanteric portion, already stabilized by the blade of a 
Moore blade-plate, by lowering the orthopedic table and 
allowing the knee on the affected side to flex. The 4 frag- 
ments have been well reduced and immobilized. 


cept 6 subtrochanteric fractures in which long 
Moore blade-plates were required and | 
subtrochanteric osteotomy in which a Blount 
blade-plate was utilized. Any variation of 
these nail-plates or of the assembled nail and 
lateral plate may be utilized. 

In those instances in which a crest or tro- 
chanteric fragment has been reflected, this 
fragment is reattached to the remainder of 
the great trochanter with a single screw, meas- 
uring between 11% and 2 inches and inserted 
posteroanteriorly (igs. 2 a and b, 3 a and b). 
When the soft tissues have been detached from 
the intertrochanteric crest and fossa, they are 
merely allowed to fall back in place. The vas- 
tus lateralis is then resutured to the femur, 
and the musculofascial, subcutaneous, and 
skin layers are closed with continuous sutures. 
A heavy adhesive dressing protects the wound 
against contamination from the exterior, and 
compression with elastic bandages controls 
postoperative oozing. 


CLINICAL DATA 


This is a report of the use of the postero- 
lateral approach in 35 acute trochanteric 
fractures—basilar neck in 4, intertrochanteric 


in 24, and subtrochanteric in 7, one of these 
being a combined basilar neck-subtrochanteric 
fracture and 3 being combined intertrochan- 


teric-subtrochanteric fractures. In a thirty- 
sixth case, the approach was used to perform 
a primary subtrochanteric (translocation) 
osteotomy for an acute transcervical fracture 
of the femur. 

The ages of the patients varied between 53 
and g5 years. The duration of surgery was 
timed accurately. In the basilar and inter- 
trochanteric fractures it varied between 34 
and 65 minutes, with an average time of 51.5 
minutes, and in the subtrochanteric fractures 
between 45 and 80 minutes. 

At the time of this writing, 27 of the 34 
living patients have returned for follow-up 
survey from 6 to 16 months postoperatively. 
Healing of the fracture lines appeared secure, 
roentgenographically, within 6 to 9 months, 
with the exception of 1 basilar neck fracture 
in which union was delayed until the eleventh 
postoperative month. Although some ex- 
tremity shortening has been observed in some 
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of the more severely comminuted intertro- 
chanteric fractures, the neck angle restored 
at the time of reduction and internal fixation 
has been preserved in all of the cases followed, 
except the one of delayed union. Because the 
blade of a Moore blade-plate, introduced too 
far anteriorly, tore out of the head fragment 
in a comminuted, combined intertrochanteric- 
subtrochanteric fracture, in these patients 
with such fragmentation partial immobilization 
is carried out for 8 to 12 weeks by plaster boots 
with an intervening bar so as to eliminate ex- 
ternal rotation of the extremity operated upon. 

Except for this instance, the nail has been 
positioned well on its initial insertion in every 
case in this series. When roentgenographically 
union appeared secure the Neufeld nail was 
removed in 3 cases prior to direct weight bear- 
ing, because of its penetration through the 
femoral articular surface incidental to resorp- 
tion of the femoral neck. 

The surgical procedure was tolerated well 
in the 36 patients. Death occurred in 2 pa- 
tients, one 4 days and the other 10 days post- 
operatively, due to cardiorenal failure, both 
patients having been rated as poor surgical 
risks preoperatively—a mortality rate of 5.6 
per cent.'! There have been no postoperative 
infections and the posterolaterally placed skin 
incision has healed well in every living case. 
A large hematoma was evacuated in 1 instance 
without incident. There has been no instance 
of injury to the sciatic nerve or to the major 
vessels in the buttock. 


DISCUSSION 


The advantages of the operative treatment 
over the nonoperative treatment of trochan- 
teric fractures and the use of internal fixation 
by means of some form of nail or nail-plate in 
the surgical management of these fractures 
have been generally accepted (Evans). Fur- 
thermore, a basilar neck fracture may be 
transfixed as the more medially placed trans- 
cervical fracture by the use of a Smith-Peter- 
son nail or by multiple pins or screws, but it 
appears that a nail-plate assures firmer me- 
chanical fixation in this type of fracture. 


‘Four additional patients, too recently operated upon for in- 
clusion in this study but with normal postoperative convalescence 
in each, have lowered the mortality rate to 5 per cent. 


The posterolateral exposure has facilitated 
the reduction of basilar neck, intertrochan- 
teric, and subtrochanteric fractures of the 
femur as well as the precise introduction of a 
nail-plate for their internal fixation. It per- 
mits an accurate assemblage of the fragments 
in these often comminuted fractures. This 
approach appears applicable also to the in- 
troduction of a nail-plate for internal fixation 
following subtrochanteric osteotomy. 

The untoward influence of gravity, when 
the patient is supine, upon fragment position 
in subtrochanteric fractures as well as in some 
intertrochanteric fractures should not be un- 
derestimated. The femoral shaft may become 
displaced posteriorly and thus reduction be 
made difficult even with surgical exposure of 
the fracture. In subtrochanteric fracture this 
displacement becomes exaggerated when the 
proximal fragment becomes flexed, abducted, 
or externally rotated. This difficulty appears 
to be overcome in the prone position in which 
gravity lessens or overcomes rather than 
exaggerates fragment displacement (Fig. 4 a 
and b). Furthermore, when a fixed flexior 
deformity of the hip joint still further com- 
plicates the malposition of the fracture frag- 
ments, the femoral shaft may be realigned 
with the head-neck-trochanteric fragment by 
lowering the thigh rests of the orthopedic 
table, releasing traction slightly and allowing 
the knee on the affected side to flex (Fig. 5). 

The writer has observed similar benefits of 
the prone position in the repositioning of the 
fragments in 5 fractures of the femoral shaft, 
the fragments being exposed through a pos- 
terolateral approach in the plane just posterior 
to the mass of the vastus lateralis muscle. 
This incision has been reported by Obletz 
and by Marcy who operated, however, with 
their patients supine and the femur in ver- 
tical traction-suspension, not to be confused 
with the direct midline approach of Bosworth. 

It may be questioned whether division of 
the posterior soft tissues at the border of the 
intertrochanteric crest and fossa does not en- 
danger the viability of the head and neck of 
the femur through injury to the posterior 
capital vessels. This would be a valid objec- 
tion to this technique, since avascular necrosis 
of the head and neck is rarely observed as a 
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complication of basilar neck or intertrochan- 
teric fracture per se. The femoral head in 
adults is supplied by the cervical arteries, the 
retinacular or capital arteries, and the foveolar 
vessels (4). Although Tucker has demon- 
strated penetrating foveolar arteries in at 
least 70 per cent of his specimens, this blood 
supply alone would be inadequate, in most 
instances, to maintain the viability of the 
head and neck of the femur. The principal 
blood supply to the femoral head and neck is 
derived from the circumflex arteries, i.e. the 
capital and cervical arteries, and of these the 
posterior superior and posterior inferior capi- 
tal branches of the medial femoral circumflex 
artery are most important. The medial femoral 
circumflex artery courses upward within the 
trochanteric fossa, lying superficial to the 
posterior capsule and close to its outer cap- 
sular border, its capital branches piercing this 
capsule and running deep to the reflected cuff 
of the synovial membrane, along the femoral 
neck and toward the articular margin of the 
femoral head. Numerous cervical branches 
pierce the base of femoral neck along the me- 
dial femoral circumflex artery within the fossa. 
In view of the fact that the capsule and 
synovial membrane do not cover the entire 
femoral neck posteriorly but extend laterally 
to approximately 14 inch (1.25 cm.) within 
the inner surface of the great trochanter, 
division of soft tissues from their attachment 
to the intertrochanteric crest and the medial 
surface of the trochanter, as it has been per- 
formed in selected cases in this series, should 
not jeopardize the medial femoral circumflex 
artery or its capital branches, for only those 
arterial branches which course laterally over 
the great trochanter and perhaps some cervi- 
cal branches need be severed. For these 
reasons, there is even less threat to the cir- 
culation of the femoral head and neck in those 
cases in which the fractured intertrochanteric 
crest or the posterior part of the great 
trochanter is reflected in order to expose the 
base of the femoral neck posteriorly. 
Obviously exposure of the posterior surface 
of the femoral neck more medially, as for a 
transcervical fracture, would threaten the 
integrity of the important posterior capsular 
blood supply. This danger does not obtain in 


the approach to the femoral neck from above, 
as by the Gibson exposure of the hip joint, 
and this serves very well for the open reduc- 
tion and fixation of transcervical fractures 
with small, uncontrollable head fragments or 
conversion of these fracture lines by osteot- 
omy to a more favorable horizontal plane. 


SUMMARY 


No claim is made that the use of the 
posterolateral approach for the internal fixa- 
tion of basilar neck, intertrochanteric, and 
subtrochanteric fractures of the femur will 
materially improve the terminal results of 
open reduction and fixation of these fractures. 
However, by the use of the posterolateral 
approach, the duration of surgery may be 
reduced to a uniform period of time and the 
accuracy of insertion of a nail-plate is facili- 
tated. Those surgeons who are content with 
the anterolateral and lateral approaches will 
find that the posterolateral approach as herein 
reported offers unequalled exposure for ac- 
curate reduction and fixation in the following 
instances: when these fractures are severely 
comminuted, when these 3 fractures occur in 
combination, and particularly when the hip 
joint is partially or completely immobilized 
and deformed by pre-existing disease. The 
posterior approach involves minimal blood 
loss and this may be easily controlled. 

The influence of gravity in the prone posi- 
tion in correcting fragment displacement in 
these cases has been striking. If the patient is 
positioned properly, with the abdomen free, and 
has been properly intubated, no difficulties 
need occur as a result of this position per se. 
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PRIMARY CARCINOMA OF THE VAGINA 


OLAF T. MESSELT, M.D., Oslo, Norway 


ALIGNANT: disease arises less 
often in the vagina than in other 
parts of the female genital tract. 
It is usually secondary to the 

disease either in the cervix or the fundus of 
the uterus. Cancer of the ovaries and of the 
gastrointestinal tract also may give rise to 
metastases in the vagina. 

Primary cancer of the vagina was described 
first by Cruveilhier in 1826. Since that date 
it has been mentioned periodically in the 
literature; but the number of cases reported 
by any single observer has been small, and 
the therapeutic results have been discourag- 
ing. It has been regarded as a disease with a 
hopeless or, at best, a poor prognosis; but in 
more recent years radium and x-ray therapy 
have increased the number of cures some- 
what. Stanley Way (1948) considers that 
failure greatly to improve the cure rate is due 
almost entirely to our ignorance of the clinical 
behavior of cancer in this site. 

Primary vaginal cancer occurs in two forms: 
a papillomatous and an ulcerating type. The 
latter often begins as a small, firm nodule 
possessing a firm, infiltrated border which in 
later stages ulcerates at its center. Micro- 
scopically, both lesions are chiefly of the 
squamous epithelial type, and usually the cells 
are not highly differentiated. 

Occasionally the growth is a primary adeno- 
carcinoma which is believed to arise either 
from vestiges of Gartner’s ducts (Novak), or 
from the basal layer of the pavement epithe- 
lium (Broders). , 


MATERIAL 


The present data deal with patients who 
were treated at The Norwegian Radium Hos- 
pital between the time that the institution 
was opened in May 1932 and the end of the 
year 1945. The material was selected accord- 
ing to the principles laid down by the Radio- 
logical Subcommission of the Committee on 


From the Gynecological Department of The Norwegian Radium 
Hospital. Chief: E. Schjgtt-Rivers, M.D., Ph.D. 





This was 
done in order to report solely upon cases of 
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primary vaginal cancer. Patients in whom 
there was reason to suspect that the disease 
was not primary in the vagina were excluded 
from the survey. Selected on this basis, the 
material consists of 78 cases. 

Biopsies were secured from all patients. 
There were 73 cases of squamous cell and 5 of 
adenocarcinoma. Moench (1931) at the Mayo 
Clinic found 2 women with adenocarcinoma 
in a total of 37 patients. Her figures give 
about the same ratio of squamous to adeno- 
carcinoma as was found in the present material. 

Number of patients treated per year. The 78 
patients are distributed by years as follows: 
in 1932 (from May when hospital was opened), 
I patient; 4 patients in 1933; 4 patients in 
1934; © patients in 1935; 4 patients in 1936; 
4 patients in 1937; 8 patients in 1938; 7 pa- 
tients in 1939; 11 patients in 1940; 2 patients 
in 1941; 13 patients in 1942; 4 patients in 
1943; 8 patients in 1944; and 8 patients in 
1945. 

During the period of time covered by the 
survey 1,863 cancers of the cervix, and a total 
of 2,955 malignant tumors of the female geni- 
talia were treated in The Norwegian Radium 
Hospital. This gives a ratio of 1 vaginal to 24 
cervical cancer cases, and of 1 vaginal to 38 
of all cancers of the female genitalia. Stanley 
Way reported ratios of 1:45 and 1:62 respec- 
tively, while Taussig (1935) found that vagi- 
nal cancer comprised 2.7 per cent of all can- 
cers of the genitalia in women. The present 
material shows 2.6 per cent. 

Practically all of the patients having vagi- 
nal cancer in Norway during the years covered 
by this survey are included in the present 
material, because radium treatment in Nor- 
way is centralized at The Norwegian Radium 
Hospital. The following statistics are of 
interest in connection with the frequency of 
primary vaginal cancer in Norway. In 1930 
there were 792,311 women, 25 years old or 
older, living in Norway. In 1946 there were 
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Fig. 1. Showing the age distribution of the patients. 
The average age at diagnosis was 56 years. 


1,007,845. The average of these figures is 
900,087. The number of cases of primary 
vaginal cancer, therefore, would be approxi- 
mately 1 to 160,000 of the female population 
in this age group. 

Age distribution. 
occurs relatively late in life. 
tribution is shown in Figure 1. 

Most of the cases occurred in the age group 
50 to 65 years, with the highest number be- 
tween 60 and 64 years. The average age of the 
78 patients was 56 years. These figures differ 
from those of Novak, who states that the 
disease occurs most frequently between 35 
and 55 years of age. In the present material, 
however, it was most frequent after 50. 
Forty-five of the 78 patients developed it 
after the age of 55. Our figures on the other 
hand agree fairly well with those of several 
other authors. Emmert (1938) found an aver- 
age age of 53 years; Stanley Way, 54 years; 
and D. den Hoed (1936), who studied 31 pa- 
tients found 21 who developed the disease 
after 50, of which number 12 were over 60. 
In Moench’s report from the Mayo Clinic in 
1931 the average age was 49 years. 

Marital status. Of our 78 patients 62 were 
married, and 16 were spinsters, giving a ratio 
of 3.9:1; while the ratio between married (in- 
cluding widows and divorcees) and unmarried 
for the whole country was 0.7:1 in 1930. A 
large number of married women in proportion 
to unmarried is reported frequently in the 
literature. Moench states that 36 of her 41 


Primary vaginal cancer 
The age dis- 


patients were married; and Stanley Way in his 
material of 44 cases found that 39 were mar- 
ried, 4 were unmarried, and the status of 1 
was unknown. 

Of the 78 patients in the present series 59 
had had children. 

Family history of cancer. Cancer was pres- 
ent among parents, grandparents, brothers, 
and sisters of 13 patients. There was no his- 
tory of cancer among relatives of 56, while 
there was no information upon this point for 
9 patients. 

Uterine prolapse. It has been mentioned in 
the literature that vaginal cancer has been 
observed especially frequently in women with 
prolapse who have used pessaries. One patient 
in the present series suffered from uterine pro- 
lapse for 10 years, but had not used a pessary. 

Frequency of symptoms. The commonest 
symptoms were bleeding, discharge, and pain, 
either singly or in combination. The frequency 
of these symptoms was as follows: bleeding 
alone in 25 patients (metrorrhagia in 4); 
bleeding and discharge in 21; bleeding and 
pain in 12; discharge alone in 6; bleeding, 
discharge, and pain in 6; other symptoms (in- 
cluding itching and frequent urination, sensa- 
tion of pressure in pelvis, pain during coitus) 
in 3; discharge and pain in 3; and pain alone 
in 2 patients. These data indicate that bleed- 
ing, either alone or in combination with other 
symptoms, was the most frequent one. It was 
reported by 80 per cent of the patients. In 
addition to the patient who experienced pain 
during coitus as her only symptom, 1 patient 
had pain and bleeding during coitus (here 
there was also metrorrhagia, so this case is 
included under “bleeding only”’). Pain, when 
it occurred, was localized to the pelvic region, 
to the lumbar region, or to the lower part of 
the abdomen. In several instances it was said 
to radiate into the thighs. Eleven patients 
reported loss of weight, and 7 complained of 
being tired. 

Duration of symptoms. The duration of 
symptoms is an unreliable basis for evaluation 
of the duration of the disease because the evi- 
dence is entirely subjective. The duration of 
the symptoms before the patient consulted a 
physician was: 1 month or less in 9 patients; 
2 months in 20 patients; 3 months in 14 pa- 





MESSELT: PRIMARY CARCINOMA OF VAGINA 53 


tients; 4 months in 3 patients; 5 months in 5 
patients; 6 months in 10 patients; 7 months in 
1 patient; 8 months in 1 patient; g months in 
2 patients; 12 months or more in 12 patients; 
and no information on 1 patient. These data 
and the following, which deal with symptoms, 
must be evaluated bearing this reservation in 
mind. (Where there were several symptoms, 
duration of symptoms is calculated from the 
appearance of the first one.) For 1 patient, 
aged 82, there was no information regarding 
the duration of her symptoms of itching and 
frequent urination. 

In more than half of the patients the symp- 
toms had not lasted more than 3 months. 

Location of tumor in vagina. The location of 
the tumor in the vagina is summarized in 
Tables I and II. A “restricted” tumor is 
defined as one in which the growth was 
localized to the vagina, and where no metas- 
tases could be demonstrated clinically in the 
surrounding region or in any lymph nodes. 
An “extensive” tumor is defined as one in 
which the process was not limited to the 
vagina. This classification is not absolute, 
as undoubtedly there must have been metas- 
tases to the lymph nodes in some of the “‘re- 
stricted” cases, even though these metastases 
could not be demonstrated clinically. 

It is the general opinion that primary can- 
cer occurs most frequently in the posterior 
wall of the vagina. This observation is con- 
firmed by the present material. 

In spite of the relatively large number of 
instances in which the tumor was extensive, 
the rectum was involved in only 1 case, and 
the bladder in only 1. With respect to the 
rectum, this finding would seem to be remark- 
able since the posterior vaginal wall was 
involved in 21 cases. In 1 instance the process 
involved the entire posterior wall and was 
complicated by a rectovaginal fistula 3 finger- 
breadths in width. In the case in which the 
bladder was involved the tumor covered the 
entire anterior vaginal wall. 

It appears from the data in Table I that the 
posterior wall was not only the most frequent 
single location, but was involved in 51 cases, 
or in 65 per cent of the total. This is the same 
percentage as was found by Moench in her 
material from the Mayo Clinic in 1931; al- 


TABLE I.—LOCATION OF TUMOR IN VAGINA 
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Type of tumor 





pene oe | | —_ 
Vaginal wall | Restricted | Extensive | 
No.of | No. of Total 
patients | patients No. 





Posterior 


iniatltendiaiel 


Anterior | 








Posterior and one or both sides | 





Anterior and one or bothsides_ | 





Posterior and anterior 





One or both sides 





Posterior, anterior, and one side | 





Annular 


Total _ 





though other investigators have reported a 
somewhat lower proportion, namely, Emmert 
37.8 per cent, Stanley Way 52.3 per cent, and 
den Hoed about 40 per cent. 


METASTASES 


As is well known, the vagina is supplied 
abundantly with lymphatics. The opinion is 
held generally that the upper part of the 
vagina drains into the external iliac lymph 
nodes, the hypogastric group, and to the 
nodes over the promontory of the symphysis; 
whereas the lower part of the vagina drains to 
the inguinal, sacral, and the common iliac 
nodes. 

Stanley Way points out the fact that lymph 
from the middle third of the vagina may drain 
either way, and that anastomoses exist be- 
tween the lymphatics in the upper and lower 
parts of the vagina, as well as between those 
of the right and left sides. 


TABLE II.—LOCATION OF TUMOR IN VAGINA 


Type of tumor 
Vagina as ai az | 
| Restricted! Extensive | 
No. of No.of | Total 
| patients | patients No. 


Upper third 


Middle third 





Lower third 


Upper and middle thirds 


Lower and middle thirds 





Upper, middle and lower thirds | 
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TABLE III.—VAGINAL LOCATION OF PRIMARY TUMORS OF 37 PATIENTS WITH EXTENSIVE 


GROWTHS IN RELATION TO SITES OF THEIR METASTASES 





Site of primary tumor in vagina 





Sites of metastases 


Upper and |Lower and 
i middle 
thirds 


Middle 
third 


Lower 


4 middle 
third thirds 


middle, 
and lower 
thirds 





Parametrium and paravaginal areas 


8 2 6 





Inguinal nodes 


I ° 4 





Parametrial and paravaginal areas, and inguinal nodes 


I ° 3 





Rectum 


° ° I 





Bladder 


° ° ° I 








Total 




















3 I Io 2 15 





Thirty-seven patients had metastases. The 
distribution of these was as follows: the para- 
metrium and paravaginal regions! in 22 pa- 
tients; inguinal nodes in 7 patients; para- 
metrial, paravaginal, and inguinal nodes? in 
6 patients; rectum in 1 patient; and urinary 
bladder in 1 patient. 

Localizaiion of tumors and metastases. The 
locations of the tumors and the metastases of 
the 37 patients whose tumors were “exten- 
sive” are summarized in Table III. 

As appears from the data in this table the 
inguinal nodes were the site of metastases in 
13 cases and were the sole, clinically demon- 
strable site in 7 cases. 

Ackerman and Regato (1947) point out that 
involvement of the inguinal nodes is observed 
only when the vulva has been invaded. In 
none of the aforementioned 13 cases was there 
any clinical indication that the process had 


1Nodule in labia minora in 1 patient; gland in left subclavian 
fossa in 1 patient; destruction of os pubis in 1 patient; multiple 
lung metastases in 1 patient. 

2Infiltration of rectovaginal septum in 1 patient. 


invaded the vulva. In 2 instances the process 
had reached the introitus; in the remaining 
11 the limit was higher in the vagina. In 1 
case the tumor, as shown in Table III, was 
localized to the upper third of the vagina. On 
the other hand, there was 1 case in which the 
tumor involved the entire anterior wall and 
extended to the lateral walls, with a bean- 
sized nodule in the left labia minora. In this 
patient the parametrial and paravaginal nodes 
were invaded’, but there were no clinically 
demonstrable metastases to the inguinal nodes. 
It thus seems possible that the inguinal nodes 
may be the site of metastases even though the 
vulva is not involved. 


THERAPY 


The treatment of the 78 patients was indi- 
vidualized. No patient was refused treatment 
because the disease was too far advanced, and 
the condition apparently hopeless. 

The therapy was largely radium and x-ray. 
In some instances in which the tumor was 


TABLE IV.—RESULTS OF THERAPY 


Patients Group 
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Type of tumor minate 


Alive, symptom free 
after 5 years 


Dead from cancer 
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limited in size, it was excised either before or 
after irradiation therapy. In 2 cases a radical 
operation was performed with extirpation of 
the uterus, adnexae, and vagina (1 case total, 
1 case partial). In one of these 2 cases the 
patient died 2 months later from metastases; 
the other patient lived for 6 years and 2 
months. 

Results of therapy. The results of therapy 
are shown in Table IV. Length of life was cal- 
culated from the conclusion of the treatment. 

As shown by the data in Table IV, 17 pa- 
tients were alive at the end of 5 years, giving 
an absolute 5 year cure rate of 22.7 per cent. 
If the material is divided into “restricted” and 
“extensive” tumors, the 5 year cure rates are 
33.3 and 11.1 per cent respectively. 

In the 1931 Mayo Clinic material, Moench 
found that 17 per cent of patients had lived 
from 2 to 12 years after treatment. In 1935 
Taussig reported 2 of 18 patients had lived 
for 5 years or more. Emmert (1938) found an 
absolute 5 year cure rate of 12 per cent in a 
series of 33 patients. In 1938 Berven and 
Heyman reported 7 cases out of 53; Smith 
(1940) found a 12 per cent cure rate in the 
Memorial Hospital’s series of 57 patients; and 
Stanley Way (1948) reported an absolute 5 
year cure rate of 20 per cent in 25 patients 
treated with radium only. 

Details regarding our 17 patients who were 
alive at the end of 5 years appear in Tables V 
and VI. In order to follow each patient 
throughout both tables, she bears the same 
number in both. 

The patient’s age, the localization and his- 
tologic diagnosis of the tumor are summarized 
in Table V. 

The type of therapy, length of the patient’s 
life after treatment, and the cause of death 
of those who had died are presented in Table 
VI. It has been mentioned in the literature 
that it is often difficult to place the radium in 
the vagina in such a manner that the tumor 
receives adequate radiation, while at the same 
time the adjacent regions, especially the rec- 
tum and bladder, are not injured. It is often 
difficult to keep the radium in position during 
the period of treatment, especially when the 
lesion is in the middle or lower part of the 
vagina. Applicators for the purpose of over- 


TABLE V.—LOCATION OF TUMOR AND ITS HIS- 
TOLOGIC DIAGNOSIS FOR PATIENTS ALIVE 
FOR 5 YEARS 


Histclogic 
diagnosis 


Serial Age in 

No. years 
I 55 Middle third, posterior and an- 
terior wall 


Location of tumor in vagina 





Squamous cell 
carcinoma 


2 Upper third, posterior wall 








Squamous cell 
carcinoma 

Lower thd 3 cm. long tumor rt.| Adenocarcino- 
side, hazelnut nodein rt. inguinal} 
region 

Left lateral wall from fornix to 3} Squamous cell 
cm. from introitus, left parame-} carcinoma 
trium infiltrated 

‘Upper third, posterior and right | Squamous cel] 
wall carcinoma 











Upper third, posterior wall 


Squamous cell 
carcinoma 





Squamous cell 
carcinoma 


Upper third, posterior wall 


Squamous cell 
carcinoma 


Entire posterior wail. In middle 
fistula (3 fingerbreadths) to 
rectum 





| Upper and middle parts, posterior| Squamous cell 
| wa carcinoma 

| Upper third, posterior wall Squamous cel] 
| carcinoma 

| Entire vagina a infiltrated, origin 
| post. wall where large defect. 
| 





Squamous cell 
carcinoma 

Left paracolp. infiltrated to pel- 

vic wall. 

regions 

| Lower third, anterior walland part| Squamous cel] 
of lateral walls | carcinoma 


Nodes in both inguinal 








| Entire. posterior wall 





Squamous cell 
carcinoma 

| Lo ower third, walnut-size tumor 

anterior wall } 


r | Squamous cell 


carcinoma 


| Lower out. mucous nem mbrane | Squamous cell 
| ulcerated right side | carcinoma 
SIDER A Ee CE INS SEEN 
"| Upper third, circular 2!2 cm. Squamous cel] 
diam. posterior wall carcinoma 
+ me 
| Squamous cell 
| carcinoma 


| Upper third, circular 1% cm. 
diam. posterior wall 





coming this difficulty have been constructed 
by Lederman and Mayneord (1942), Focht, 
Marinelli, and Twombly (1946), and Stanley 
Way and others (1948). 

The radium applicators used at The Nor- 
wegian Radium Hospital were either a Mallet 
colpostat or a mold of Kerr’s impression com- 
pound. These were used except in 1 or 2 
cases. The radium was placed in gold capsules 
which in turn were put either in the colpostat 
or in the impression compound. The com- 
pound is hard at body temperature but can 
be shaped when heated in water. The gold 
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TABLE VI.—THERAPY OF PATIENTS LIVING FOR 5 
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. | ‘ Treatment: Duration of Condition 
Serial _ life af 1 
No é ife after at last 
ene Radium X-ray Surgery treatment observation 
I Vagina: 10,800 mgm. hr. Mallet _ Inguinal regions: 3,000 r — II years Cancer of corpus 
2 Uterus: 2,400 mgm. hr. gold tubes —_— 5 years 8 months Cancer of abdomen 
Vagina: 2,400 mgm. hr. Kerr 
3 Vagina: 6,480 mgm. hr. Mallet | Extirpation tumor, groin | 6 years 2 months Cancer of ovaries 
node dissection right with metastases 
side prior to radium 
treatment | 
4 Vagina: 4,320 mgm. hr. Mallet 2,900 r to each of 4 fields ———— 7 years | Alive, sy ymptom 
| [ 
| i — mitinonmnsiindl Se — = 
5 Vagina: 4,320 mgm. hr. colpostat of 3,000 r to each of 2 fields, ————— 1412 years ‘Alive, symptom 
cork right side free 
6 Uterus: 1,920 mgm. hr. gold tubes 2800 r to each of 4 fields ————. 13 years | Alive, symptom 
Vagina: 2,880 mgm. hr. Kerr free 
7 Cervix: 2,410 mgm. hr. ————- ——— 11% years Died after opera- 
Vagina: 3,610 mgm. hr. tion for chronic 
Kerr. Teleradium both inguinal re- cholecystitis 
gions 43, 2 D each fie | 
8 Vagina: 7,200 mgm. hr. Mallet 600 r to each of 4 fields Colostomy prior to treat- | 12 years 4 months | Alive, sy: mptom 
ment free 
9 Uterus: 2,400 mgm. hr. gold tubes -_—— ——— 112 years Alive, symptom 
Vagina: 4,320 mgm. hr. Mallet | | free 
10 Vagina: 1,920 mgm. hr. Kerr ~-— Extirpation remaining Io years 3 months | Alive, symptom 
tumor 3!2 months later free 
II Vagina: 6,480 mgm. hr. Mallet 2,950 r to each of 4 fields _— Io years 4 Alive, symptom 
free 
12 Vagina: 3,600 mgm. hr. Mallet | em 9 years 3 months is Alive, symptom 
free 
so Sa a SAE ee kT ee ee oy ae ree aos ee od ae Sa OT 
13 Vagina: 6,480 mgm. hr. Mallet ss | ——— 8 years 4 months i Alive, symptom 
14 Vagina: 2,880 mgm. hr. Mallet 2,775 © to each of 4 fields | Extirpation tumor 1 month| 6 years — symptom 
prior to radium treat- free 
ment 
15 Vagina: 2,880 mgm. hr. Mallet —_——- Ulcer extirpation prior to | 5 years 8 months | Alive, symptom 
radium treatment | free 
16 Uterus: 2,400 mgm. hr. gold tubes 2,925 r to > cach. of 4 4 fields -__ 5 years 2 months | Alive, symptom 
Vagina: 3,600 mgm. hr. Kerr | | free 
porerer eas ee a Bn Pena a, 
17 Uterus: 2,400 mgm. hr. gold tubes 2,025 r to each of 4 fields -_—_— ls 5 years I month | Alive, symptom 
Vagina: 3,600 mgm. hr. Kerr | free 











capsules containing the radium were placed 
in the periphery of the mold as indicated. 

Radium therapy was administered continu- 
ously in one treatment until the desired dose 
was obtained, usually over a period of 5 to 9 
days, except in those few instances in which it 
was necessary to stop treatment on account 
of high fever. The radium treatment pre- 
ceded the x-ray treatment in each case. Until 
1938 teleradium was applied in a few cases 
instead of x-ray therapy. The doses, method 
of application of radium and x-ray are pre- 
sented in Table VI. 


DISCUSSION 













In agreement with the findings of other 
investigators (Taussig, Emmert, Stanley Way, 











and others) the therapeutic results obtained 
in the treatment of the present series of pa- 
tients having primary vaginal carcinoma lag 
far behind those obtained in the treatment of 
cancer in other parts of the female genital 
tract. 

The therapeutic results appeared to depend 
upon the degree of spread of the tumor. As 
would be expected the results were very poor 
in those cases in which metastases were pres- 
ent. There is reason to believe, however, that 
even in the instances in which the disease is 
widespread, treatment may yield surprisingly 
good results. Patients 4, 8, and 11 (Tables V 
and VI) are illustrative of this. It is demon- 
strated especially clearly by the good results 
in 2 cases: in the case of the patient who had a 











rectovaginal fistula 3 fingerbreadths in size, 
with her tumor extending over the entire 
posterior wall of the vagina (Patient 8); and 
similarly in Patient 11, whose entire vagina 
was infiltrated by the tumor, and where there 
was also infiltration to the pelvic wall in the 
left paravaginal region and in the nodes in 


both inguinal regions. Both patients are 
alive, 12 and ro years after treatment respec- 
tively, with no signs of recurrence. The result 
obtained in the treatment of Patient 4 is 
about as good as that in the case of the 2 pa- 
tients just mentioned. 

These primary vaginal tumors appear to be 
variable with respect to their responsiveness to 
irradiation, in spite of the fact that most of 
them are only slightly differentiated squamous 
cell carcinomas. The dosage data shown in 
Table VI give some impression of this; but it 
appears even more evident from the rest of the 
material where doses as large as 8,880 milli- 
gram hours of radium in the vagina, and sub- 
sequent x-ray treatment of a total of 12,300 
roentgens (4 fields) could not halt the progress 
of a so-called “restricted” tumor. This also 
appears, indirectly, from the data in Table 
IV which shows the length of life after 
treatment. 

It was impossible to demonstrate any cor- 
relation between the age of the patient and 
the therapeutic results. 

igure 2 shows that of the 37 patients whose 
tumors were clinically “extensive,” the symp- 
toms of 22 had lasted for 3 months or less, 
indicating a tendency for the growth to 
spread rapidly. On the other hand, the same 
figure shows that of the 12 patients whose 
symptoms had lasted for a year or more (1 
case even for 2 years), the tumor was still 
clinically limited to the vagina in 8 cases, and 
there were no demonstrable metastases pres- 
ent. 

The rapid spread of vaginal carcinoma is to 
be expected in view of the abundant lymph 
drainage of the vagina; but the tumor’s varia- 
tion in spreading tendency is surprising. Al- 
though our observations are too few in num- 
ber to supply conclusions, it is apparent that 
both the rate of growth and spreading tend- 
ency of primary vaginal cancer are very 
variable. 
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a TUMOR CLINICALLY EATENSIVE 
Fig. 2. Showing the duration of symptoms in months 
according to whether the growth was clinically “restricted” 


or “extensive.” Note that the duration of symptoms was 
not directly proportionate to the extent of the disease. 


An investigation to determine whether the 
localization of the tumor was of significance 
yielded no positive results. It is possible that 
a further study of the tissue histologically 
might clarify this question. 


SUMMARY 


Observations are reported upon 78 patients 
treated in The Norwegian Radium Hospital 
for primary vaginal carcinoma during the 
years 1932 to 1945. 

1. There were 73 cases of squamous cell 
and 5 cases of adenocarcinoma. 

2. Primary vaginal carcinoma comprised 
2.6 per cent of all cancers of the female genital 
organs treated in The Norwegian Radium 
Hospital. In proportion to the number of 
women of 25 years or more in the entire 
country, this gives a ratio of 1 case of primary 
vaginal cancer to every 160,000 persons in the 
population. 

3. The average age was 56 years, with the 
majority of the patients in the age group 
between 50 and 65 years. 

4. The ratio of married to unmarried women 
having primary vaginal cancer was 3.9:1, 
while the ratio of married to single women in 
the entire country was 0.7:1. Fifty-nine of the 
78 patients had had children. 

5. Cancer was present among the parents, 
grandparents, brothers, and sisters of 13 pa- 
tients; there was no history of cancer among 
the relatives of 56 patients, and no informa- 
tion upon this point for g patients. 
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6. Bleeding was present in 80 per cent of 
cases. The duration of symptoms, in more 
than half of the cases, was 3 months or less. 
The duration of symptoms was approximately 
the same in those patients in whom the tumor 
was clinically “‘restricted”’ to the vagina as in 
the women exhibiting extension to adjacent 
regions and metastases to lymph nodes. 

7. In 65 per cent of cases the tumor was 
localized to the posterior wall, and in 66 in- 
stances the upper third of the vagina was in- 
volved in the process. 

8. In 13 cases the inguinal lymph nodes 
were involved, although there were no clinical 
indications that the vulva was invaded. 

g. Therapy was individualized. The com- 
monest forms of treatment were radium and 
x-ray therapy. No person was refused treat- 
ment. There was a 5 year cure rate of 22.7 
per cent. Age, site of tumor, and therapeutic 
methods are reviewed in detail for the patients 
who lived 5 years or longer. 


Io. 


ri. 
12. 


13. 
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THE MANAGEMENT OF ACUTE CHOLECYSTITIS 


RUSSELL L. MUSTARD, M.D., F.A.C.S., and HARRY R. CUSTER, M.D., 
Battle Creek, Michigan 


HE treatment of acute cholecystitis 

during the past 40 years has been the 

subject of considerable controversy. 

There have been conflicting claims 
and counterclaims as to the preferential treat- 
ment of this disease ever since 1910, when 
Halstead performed what was probably the 
first cholecystectomy for an acute inflamma- 
tion of the gallbladder. Since then a gradually 
increasing number of American surgeons has 
advocated early surgery for this condition. 
Another and necessarily decreasing group has 
urged surgery only in the interval and quies- 
cent stage. A third group has taken the posi- 
tion that each case of acute cholecystitis 
should be treated as an entity, i.e., that con- 
servative medical management or early sur- 
gery, interval surgery, or any combination of 
these should be applied to fit the particular 
findings of any given case, but insofar as pos- 
sible early surgery was to be avoided. 

Perhaps Heuer and Glenn can be listed as 
among the leading exponents of early surgery. 
They believe that the needless pain of pro- 
longed conservative treatment and such com- 
plications as empyema, gangrene, and perfora- 
tion of the gallbladder which may develop un- 
recognized, carry a morbidity and mortality 
too high to make interval surgery the pro- 
cedure of choice. Hence, it may be well to 
summarize their statistics along with those of 
other advocates of early surgery. 

They report 697 operations for acute chole- 
cystitis, with an over-all mortality of 2.7 per 
cent. Four hundred twenty-nine of these pa- 
tients were less than 50 years old and suffered 
a mortality of 1.4 per cent. The remaining 268 
were past 50 and this group had a mortality of 
4.9 per cent. Cholecystectomy was performed 
in 88 per cent of the whole group and chole- 
cystostomy in 12 per cent. Of the patients 
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past 50, only 83 per cent had cholecystec- 
tomies and 17 per cent had cholecystostomies. 
Root and Priestley report 127 cases of acute 
cholecystitis with a 31.4 per cent incidence of 
cholecystostomy and a mortality of 6.2 per 
cent following early operation. McClure and 
Fallis report 320 cases of early surgery for 
acute cholecystitis with a mortality of 5.3 per 
cent. Smith reports 332 operations for acute 
cholecystitis, with 223 cholecystectomies show- 
ing a mortality of 3.5 per cent and 1og chole- 
cystostomies with a mortality of 11.3 per cent. 
Roughly, there seems to be rather general 
agreement among the advocates of early sur- 
gery that mortality under the age of 50 varies 
between 11% to 3 per cent and mortality past 
the age of 50 varies between 5 and 6 per cent. 
Also, there seems to be rather general agree- 
ment that complications such as biliary drain- 
age, cholangitis, pancreatitis, residual com- 
mon duct stones, and common duct injuries 
appear to be in the neighborhood of 5 per cent. 

Perhaps Behrend (1, 2) is the leading ex- 
ponent of surgery only in the interval stage 
whenever possible. He goes so far as to state 
that very little, if any, surgery is necessary in 
the acute phase of this disease and contends 
that immediate hospitalization, starvation, 
gastric suction if necessary, parenteral feed- 
ings, and other supportive measures will tide 
over into a quiet stage practically every case 
of acute cholecystitis. Finally, there is a third 
group who, although they lean toward the 
conservative side and interval surgery, believe 
that each case should be treated and judged 
individually on its own particular findings. 
We agree thoroughly with this last group and 
have proceeded accordingly during the years. 
We believe that the acute symptoms in the 
vast majority of cases will subside with im- 
mediate hospitalization and energetic con- 
servative treatment. 

The average surgeon rarely sees acute 
cholecystitis in less than 48 to 72 hours from 
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the onset of symptoms. There has usually 
been some delay in calling the family physi- 
cian, and this in turn followed by delay in 
treatment by the family physician. Therefore, 
by the time the surgeon first sees the patient 
with acute cholecystitis, inflammation, edema, 
congestion of the gallbladder and biliary ducts, 
of cystic vessels, and many times of the liver it- 
self are all far advanced. There are also many 
anomalies of the vascular system in the region 
of the cystic duct and anomalies of the duct 
system itself. Hence, the combination of these 
possible anomalies with all of these findings 
of advanced inflammation make for very dif- 
ficult technical procedures. Under such cir- 
cumstances it may be next to impossible to 
isolate all the delicate structures in the region 
of the biliary ducts. The total preservation of 
these structures is very necessary if postopera- 
tive complications are to be avoided and the 
patient’s life saved. 

Furthermore, it is well known that men who 
perform gallbladder surgery range in experi- 
ence and training from the general practitioner 
to the highly trained surgeon and that surgery, 
especially for acute cholecystitis, in untrained 
hands is an extremely hazardous and danger- 
ous procedure. Therefore, it is our belief that 
any school of thought which advocates early 
surgery may be thinking only of the highly 
trained surgeons in this country and not of the 
many hundreds who are partially trained and 
in whose hands early surgery in acute cases 
would be extremely dangerous. In addition, 
there are other factors, such as diagnostic 
error, the general physical condition of the pa- 
tient, and increased postoperative complica- 
tions. Berk, Bonn, Saint, and others have 
stated that the error in diagnosing acute 
cholecystitis during the first 72 hours may be 
very high with such entities as cholangitis, 
primary hepatitis, pancreatitis, carcinoma and 
obstruction of the hepatic flexure, and car- 
cinoma of the gallbladder itself all clouding 
the diagnostic picture. Time is very necessary 
to make certain of the diagnosis in many in- 
stances. Also, the general physical condition 
of the patient may be exceedingly difficult to 
evaluate accurately. Hepatic function in 
acute cholecystitis may be damaged so severely 
that there is little, if any, liver reserve left for 


the emergency. A great many of these pa- 
tients are obese, advanced in age, and suffer- 
ing from some form of cardiovascular renal 
disease so that the added impact of surgery 
could well be fatal, whereas they might have 
been carried through successfully on medical 
management. [inally, the increased number 
of postoperative complications in early sur. 
gery should act as a deterrent. Although it is 
true that in a great many cases early surgery 
may relieve the patient of needless and pro- 
longed suffering, yet on the other hand it is 
equally true that in from 12 to 40 per cent of 
all early cases only drainage can be performed, 
and therefore the patient must be subjected to 
a second major operation with its needless 
pain and mortality. The complications of 
acute cholangitis, pancreatitis, retained com- 
mon duct calculi, and common duct injuries 
are not easy either on the patient or the sur- , 
geon. We have been fortunate during the past 
1o years in having to repair only 4 common 
ducts damaged elsewhere. Three of these 
were injured in the course of early surgery for 
acute cholecystitis. There are few operations 
more trying than this particular one or more 
unproductive of excellent end results. The 4 
original operations had been performed by 
moderately trained men who were influenced 
by the trend toward early surgery and so were 
overtaken by disaster. 

With the preceding facts in mind we would 
like to present our experience with acute 
cholecystitis during the past 10 years. This 
experience has been somewhat different from 
that attained in large institutions inasmuch as 
all the cases presented here have been seen and 
cared for by one man only, whereas the insti- 
tutional cases have been seen and cared for by 
many different men. A total of 211 cases 
typical in every way of acute cholecystitis 
have been managed by the senior author in the 
past 10 years. Immediate hospitalization has 
been insisted upon in every case. Demerol 
with atropine and ice have been used to relieve 
pain. Starvation has been instituted in vary- 
ing degrees, depending upon the severity of 
the attack. Fluid diet has been used for the 
milder attacks and absolute starvation with 
continued gastric suction for the severe cases. 
Nutrition and electrolytic balance have been 














maintained with parenteral fluids and infec- 
tion controlled with the necessary antibiotics. 
Leucocyte counts have been done 2 to 3 times 
daily and a careful check on temperature, 
pulse, and respiration maintained. 

With this form of therapy one of three re- 
sults has usually been attained. First, the 
symptoms have subsided rapidly in the vast 
majority of cases with complete clinical re- 
covery usually occurring within 2 to 10 days 
from the onset of symptoms. Following this 
period these patients have been discharged 
home on a fat-poor diet along with other 
routine medical therapy and given instruc- 
tions to return for interval cholecystectomy in 
6 to 8 weeks. Second, in a much smaller per- 
centage of cases, the symptoms have not sub- 
sided satisfactorily. Temperature, pulse, and 
leucocyte counts have all remained elevated; 
tenderness and spasm persisted and a mass 
may have made its appearance in the upper 
right quadrant. It is here the surgeon must 
walk a tight rope so to speak and bring his 
clinical nose into full play. We believe, in the 
absence of chills, spreading abdominal tender- 
ness and spasm, the absence of rising tempera- 
ture and pulse rate with leucocyte counts un- 
der 20,000, that even this group can be carried 
through the emergency with the aid of good 
hydration and antibiotic therapy. Third, 
however, if, in spite of all these measures, signs 
of spreading infection appear along with a 
mass and rising temperature and pulse rate, 
perhaps chills, and leucocyte counts exceed- 
ing 20,000, then immediate surgery should be 
done under an anesthetic compatible with the 
patient’s age and general physical condition. 
If the patient’s condition has warranted chole- 
cystectomy, it has naturally been the opera- 
tion of choice. However, when there has been 
any doubt as to the patient’s general ability 
to withstand trauma, then of course, cholecys- 
tostomy has been done. 

During the past to years we have managed 
and treated, according to the general princi- 
ples outlined, 211 cases of acute cholecystitis. 
Of these patients 174 were females and 37 
males. Initial leucocyte counts have varied 
from 6,600 to 29,000 with an average of 17,000. 
The length of time from the onset of symptoms 
until hospitalization has varied from 18 hours 
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to 7 days with an average of 3.7 days. We 
were able to treat conservatively and send 
home 172 of these patients without incidence 
of uncontrolled perforation or mortality. Of 
the remaining 39 acute cases, 3 patients died 
without surgery while 28 cholecystectomies 
and 8 cholecystostomies were performed be- 
cause of impending rupture or nonresolution 
of the pathological process. Therefore, we 
were able to treat conservatively and send 
home without early operation 83 per cent of 
all these patients, while 17 per cent demanded 
operation for their safety. Of the 17 per cent 
operated upon, 28 or 13 per cent had cholecys- 
tectomies and 8 or 4 per cent had cholecystos- 
tomies. 

Five of these 211 patients died, 3 without 
surgery and 2 with surgery. One, aged 80, 
came into the hospital moribund from a rup- 
tured gallbladder which had been uncared for 
in his home for 5 days. The second, aged 67, 
had a mistaken diagnosis of acute pancreatitis 
and died on the third hospital day with autopsy 
showing an unlocalized rupture of the gall- 
bladder and generalized peritonitis. The 
third, a 52 year old man, after 2 days of hospi- 
talization and with steadily increasing signs of 
spreading abdominal infection, was subjected 
to nitrous ether anesthesia and immediately 
went into shock which necessarily precluded 
surgery. He died 12 hours later and autopsy 
revealed empyema of the gallbladder with 
acute intestinal obstruction due to volvulus 
from inflammatory adhesions. The fourth, a 
57 year old man, had a cholecystostomy under 
local anesthesia on the second hospital day 
and died 6 days later with autopsy showing 
cholecystitis and necrotizing pancreatitis. 
The fifth, and last, death occurred in a 59 year 
old obese female on the third postoperative 
day. Autopsy disclosed a massive pulmonary 
embolism. Therefore, of the entire 211 cases 
there was an over-all mortality of 2.3 per cent 
which applied entirely to patients over 50 
years of age inasmuch as there was no mortal- 
ity in those under 50. Of the 172 patients sent 
home for later interval surgery, 130 returned 
for cholecystectomy. Of these, 1 died at the 
age of 58 from acute pulmonary edema; thus a 
mortality of .8 per cent resulted in the interval] 


group. 
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From the preceding figures we now can 
make a comparison with the figures of those 
advocating early surgery. Our mortality for 
the group under the age of 50 years was zero as 
against a mortality of around 114 per cent for 
the reported cases in which early surgery was 
done. Our mortality in the age group over 50 
was 2.3 per cent in comparison with a mor- 
tality ranging from 5 to 6 per cent for all those 
patients reported as having early surgery. 
Finally, we had an incidence of cholecystos- 
tomy of approximately 4 per cent compared 
with one of from 12 to 4o per cent for reported 
cases in which early surgery was done. The 
morbidity figures have also been interesting. 
In our series of patients having early surgery, 
postoperative fever was present for an average 
of 4 days and hospitalization was necessary for 
an average of 13.4 days postoperatively. On 
the other hand, those patients subjected to in- 
terval surgery had a postoperative fever for 
2.5 days and a postoperative hospitalization 
of 10.2 days. In the past 4 years this postop- 
erative period has dropped to 8.1 days. Hence 
it is evident that patients subjected to early 
surgery have suffered stormier convalescences 
and longer periods of hospitalization. They 
have had a greater percentage of postoperative 
complications and on the whole a greater 
quantity of pain when all the secondary opera- 
tions are considered. They have also suffered 
a greater mortality. As a result of our expe- 
rience we believe that every case of acute 
cholecystitis should be approached with the 
idea of conservatism uppermost in the sur- 
geon’s mind. We believe that with aggressive 
conservatism the vast majority of these pa- 
tients can be carried over to a later period for 
interval surgery and that only a small per- 
centage need be subjected to early operation 
and then the surgery should be tailored very 
accurately to fit the individual case. 


SUMMARY AND CONCLUSIONS 


The management of 211 cases of acute 
cholecystitis seen during a 10 year period has 
been discussed. 

The general trend of this treatment has 
been toward aggressive conservatism with sur- 


gery reserved only for those patients showing 
signs of uncontrolled and spreading abdominal 
disease. 

With this type of approach 172 of these pa- 
tients were sent home clinically improved and 
with instructions to return at a later date for 
interval surgery. Early operation was neces- 
sary in 36 patients with 28 having cholecystec- 
tomies and 8 cholecystostomies. 

There was no mortality in the age group be- 
low 50 years and 2.3 per cent mortality in the 
group over the age of 50. 

From the reports of several large representa- 
tive groups on early surgery for this disease 
entity, there has been a mortality of approxi- 
mately 1.5 per cent for patients under 50 and 
between 5 and 6 per cent for those over 50 
years of age. 

The dangers of surgery in the presence of 
acute inflammation with all of its concomitant 
findings around the delicate anatomy of the 
biliary ducts, especially in the hands of par- 
tially trained surgeons, have been discussed. 

Therefore we have reached the conclusion 
that any trend of thought is not sound which 
leads to the increasing popularity of difficult 
technical procedures performed in a dangerous 
area possibly by untrained surgeons. 
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INTRALARYNGEAL ARYTENOIDECTOMY IN BILATERAL 


ABDUCTOR VOCAL CORD PARALYSIS 


WILLIAM C. THORNELL, M.D., F.A.C.S., Cincinnati, Ohio 


ILATERAL abductor vocal cord paral- 
ysis which results from injury to the 
recurrent laryngeal nerves represents 
one of the serious complications of 

thyroid surgery. Havens has previously stated 
that “one of the recognized hazards of thy- 
roidectomy is the possibility that a recurrent 
laryngeal nerve may be injured and cause 
paralysis of the corresponding vocal cord. 
Because of certain variable factors such as 
anomalous situation of the recurrent laryngeal 
nerve or its displacement by tumor, this com- 
plication is encountered in a small percentage 
of cases following thyroidectomy regardless of 
the skill of the surgeon and in spite of his 
utmost care to avoid it.” 

Unilateral vocal cord paralysis may be pres- 
ent before thyroid surgery and, if so, it is 
extremely important for the surgeon to know 
it. The importance of preoperative examina- 
tion lies in the recognition of a pre-existing 
vocal cord paralysis so that utmost care can 
be taken to avoid the opposite intact recurrent 
laryngeal nerve at the time of operation. This 
examination is easily carried out by indirect 
laryngoscopy by using a laryngeal mirror. 

A variety of lesions either central or periph- 
eral may produce a paralysis of the vocal 
cord. In a survey of 217 cases of vocal cord 
paralysis reported by New and Childrey in 
1932, 42 cases were the result of thyroid gland 
disease. Davis reported vocal cord paralysis 
in 0.4 per cent of the cases of adenomatous 
goiter, 15 per cent in the cases of malignant 
processes of the thyroid gland, and only on 
rare occasions in association with a paren- 
chymatous hypertrophic thyroid gland in the 
absence of adenomatous change. The inci- 
dence of bilateral vocal cord paralysis follow- 
ing thyroid surgery is variously reported from 
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0.3 per cent to 7 per cent. The greater major- 
ity of patients with bilateral vocal cord 
paralysis observed by the author, with the 
exclusion of malignant conditions, have de- 
veloped this complication as a result of thyroid 
surgery. 

A paralyzed vocal cord may assume a posi- 
tion at or near the median line, or a lateral or 
so-called paramedian or cadaveric position. 
Unilateral vocal cord paralysis is not a serious 
complication, since it causes no respiratory 
obstruction and the immediate hoarseness 
which results soon disappears if the paralyzed 
vocal cord assumes a position at or near the 
median line so that the opposite normal vocal 
cord then can make contact with it on phona- 
tion. Reports on the incidence of unilateral 
vocal cord paralysis following thyroid surgery 
ranges from 1 to 15 per cent. Should bilateral 
vocal cord paralysis occur with the vocal 
cords immediately assuming the median line 
position, the patient is at once placed in an 
extremely critical condition. Laryngeal ob- 
struction may be so nearly complete as to 
necessitate an emergency tracheotomy to save 
the patient’s life. 

In patients who have bilateral abductor 
vocal cord paralysis and who have an inade- 
quate airway or who have required tracheot- 
omy and who have shown no improvement 
within 6 months after thyroid surgery, an 
attempt to correct or improve the condition 
should be considered. 

Various operations have been described in 
which an external approach is used and which 
are designed to accomplish lateral displace- 
ment of one vocal cord. These operations 
have been highly successful and have been 
accepted as suitable procedures for the estab- 
lishment of an adequate airway and the pres- 
ervation of the voice. All of them are modifi- 
cations of or follow the general pattern of the 
operation described by King in 1939. The 
names of Kelly, Morrison, McCall and Gard- 
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ner, Orton, Woodman, Clerf, Jackson and 
Holinger are recognized for their valuable and 
important contributions toward the correction 
of this serious and disabling condition. 

The two objectives for which one strives 
with any technique used for the treatment of 
bilateral abductor vocal cord paralysis are, 
first, the establishment of an adequate airway 
and, second, the preservation of the voice. 
These two objectives require conditions which 
are diametrically opposed to one another. An 
adequate airway requires separation of the 
vocal cords, whereas a normal voice requires 
close approximation of the vocal cords. The 
problem in the management of these cases is 
to move one paralyzed vocal cord laterally far 
enough to create an adequate airway without 
moving it so far laterally so as to destroy the 
voice. There is no doubt that of the two 
objectives, the establishment of an adequate 
airway is the more important. 


INTRALARYNGEAL ARYTENOIDECTOMY 
THROUGH SUSPENSION LARYNGOSCOPE 


Several modifications have been added to 
the technique of intralaryngeal arytenoidec- 
tomy, as presented previously (5-8), and have 
simplified this procedure as well as reduced the 
operating time. The removal of the arytenoid 
cartilage by means of the intralaryngeal ap- 
proach is carried out with the larynx exposed 
to direct inspection through the mouth by 
means of the Lynch suspension apparatus. If 
the patient is not already wearing a tracheal 
tube the first step in the procedure is to insert 
one. This is done under local anesthesia either 
at the same time as, or a few days before, the 
arytenoidectomy. Preoperative medication 
depends upon the individual case. A patient 
who has bilateral abductor vocal cord paraly- 
sis and who does not have a tracheal cannula 
in place should never be given barbiturates nor 
opiates. The relaxation induced by such medi- 
cation may lead to disastrous respiratory ob- 
struction. The oropharynx, hypopharynx, and 
interior of the larynx first are anesthetized by 
a topical application of a fresh solution of 5 or 
10 per cent cocaine. General anesthesia is 
then induced by the use of curare and pento- 
thal sodium, administered intravenously, after 
which the suspension laryngoscope is placed in 





position. Oxygen is administered continu- 
ously through the tracheal cannula during the 
operation. An intratracheal tube with an in- 
flatable cuff may be introduced through the 
tracheal opening for combined oxygen and 
nitrous oxide anesthesia. Topical applications 
of 5 or 10 per cent cocaine are next made to the 
vocal cord and the aryepiglottic folds. An in- 
jection of procaine with adrenalin may be 
made into the area to minimize bleeding. An 
incision 1 centimeter in length is made over 
the superior surface of the arytenoid cartilage 
approximately 1 to 2 millimeters medial to the 
cartilages of Santorini and Wrisberg (Fig. 1). 
In this location, it is possible to carry the 
original incision down to the arytenoid carti- 
lage and thus to save time by avoiding dissec- 
tion through the smaller cartilages mentioned. 
This incision is extended anterolaterally into 
the aryepiglottic fold. With the use of a suit- 
able grasping type of laryngeal forceps the 
superior border of the cartilage is identified 
and held with the forceps (Fig. 2). By keeping 
as close to the cartilage as possible, the various 
muscular attachments are then separated from 
the cartilage on its lateral aspect. The supe- 
rior portion of the arytenoid cartilage is then 
rotated laterally so as to facilitate the separa- 
tion of the muscular attachments on the me- 
dial aspect of the cartilage. The cartilage is 
then removed by gentle rocking movements to 
separate its articulation with the cricoid carti- 
lage. A laryngeal knife, sharpened spatula, 
elevator, or scissors is used to carry out the 
dissection. For this dissection I have pre- 
ferred to use a sharpened spatula. It is ex- 
tremely important to avoid tearing or injuring 
the mucous membrane on the lateral wall of 
the larynx because scarring in this area may 
nullify one’s attempt to increase the glottic 
opening. Following complete removal of the 
arytenoid cartilage, a guarded curved electro- 
cautery point may be deeply inserted through 
the incision lateral to the vocal cord and into 
the space previously occupied by the ary- 
tenoid cartilage (Fig. 3). Cautery within the 
incision is applied only on the lateral aspect of 
the incision. Electrocoagulation along the 
medial wall of the wound should be avoided, 
in so far as postoperative necrosis with result- 
ant scarring may occur involving the lateral 
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Fig. 1. Schema showing the incision over the arytenoid 
rea approximately 1 to 2 millimeters medial to the carti- 
iges of Santorini and Wrisberg extending into the aryepi- 
lottic fold. 


vall of the glottic opening. Lateral fixation of 
he posterior two thirds of the vocal cord 
nay be made more certain by the scarring 
vhich follows the use of the electrocautery, 
ilthough in many cases without the electro- 
autery, the end results have been successful 





Fig. 2. Schema showing the position of the arytenoid 
cartilage, tightly held by a grasping forceps. 
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Fig. 3. Schema showing lateral displacement of the 
vocal cord resulting from the removal of the arytenoid 
cartilage, with the guarded electrocautery point in position 
for cauterization. 


(Fig. 4). Bleeding throughout the course 
of the operation is quite minimal and can be 
controlled by the use of the electrocautery unit 
or by topical applications of adrenalin. An 
acrylic obturator (not used in earlier cases) 
may be introduced between the vocal cords 





Schema showing lateral displacement of the 


Fig. 4. 
posterior two thirds of the vocal cord. 
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to be left in place for a period of 3 to 7 days so 
as to produce close approximation .of the 
wound edges and thus speed primary healing. 
This is attached by means of heavy nylon 
material passed through small holes (bored 
through the upper and lower ends of the 
obturator) and anchored superiorly to the 
cheek and inferiorly to the tracheal cannula. 
Omission of the obturator in many cases has 
still produced excellent results. The use of a 
suture at the anterior end of the incision re- 
ported in earlier cases has been discontinued. 
The patient is placed on intravenous fluids for 
24 to 36 hours following surgery. The tracheal 
cannula may be removed after 3 to 8 weeks. 


ANALYSIS OF CASES 


Nine patients who had bilateral abductor 
vocal cord paralysis have been operated upon 
by the author using the method described. In 
8 patients the paralysis followed thyroid sur- 
gery and in 1 patient the etiology was un- 
known. A report on 61 patients is available 
from ro other surgeons to make a total of 70 
patients who have had an intralaryngeal ary- 
tenoidectomy performed with various modifi- 
cations. An adequate airway was obtained in 
all but 4 patients (including 1 of the author’s 
patients) but in these 4 patients although the 
airway was improved, it was not thought suffi- 
ciently adequate thus requiring an intralaryn- 
geal arytenoidectomy to be performed in 3 
cases on the opposite side with satisfactory 
end results. The resulting voice was excellent 
in the majority of patients (in 7 of the au- 
thor’s g cases) and coarse but adequate in few 
patients (in 2 of the author’s 9 cases). Re- 
cordings of the voice taken before and after 
surgery are presented. 


CONCLUSION 

I would again like to state that intralaryn- 
geal arytenoidectomy ‘“‘has been found feas. 
ible, and not particularly difficult for onc 
trained in the use of the Lynch laryngeal sus 
pension apparatus. For those surgeons with- 
out such training and equipment the King 
operation or one of its modifications will and 
should continue to be the operation of choice.” 
With the various improved techniques offered, 
the operating time in performing the intra- 
laryngeal arytenoidectomy has been consider- 
ably reduced. This procedure is attended by 
very little postoperative reaction and the end 
results have been uniformly successful in the 
author’s 9 cases as well as in 61 additional! 
cases reported to him by other surgeons. 
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CERVICAL AND INTRACRANIAL INTRA-ARTERIAL 
PRESSURES WITH AND WITHOUT 
VASCULAR OCCLUSION 


L. BAKAY, M.D., and W. H. SWEET, M.D., Boston, Massachusetts 


N previous reports we have described the 
changes in pressure occurring in the in- 
ternal carotid artery distal to occlusion 
of either the common or the internal car- 

tid arteries ipsilaterally, or of the carotid con- 
ralaterally (11, 13). In view of the marked 
variations recorded from case to case, we have 
thought it advisable to measure the actual 
pressure in each individual considered a can- 
lidate for carotid occlusion in order to have 
his additional aid to determination of the 
best therapy. We have been gratified to have 
ur observations confirmed and extended by 
Brackett and Mount. In this account we shall 
describe two other groups of measurements 
which have, we think, some direct value to the 
clinician. 


PRESSURE IN INTERNAL CAROTID ARTERY 
DURING ARTERIOGRAPHY 


In the first group of 5 patients, a record of 
internal carotid pressure in the neck was made 
before, during, and after rapid injection of 10 
to 12 cubic centimeters of either 35 per cent 
diodrast or physiological saline via a large 
(No. 18 gauge) needle. A total of 10 injec- 
tions was carried out in these patients, each 
of whom had an intracranial tumor. This 
study was thought to add no risk in this group 
to diagnostic open arteriography. To our 
gratification there was not the slightest evi- 
dence in any of the tracings that even a min- 
imal increment of pressure in any phase of the 
cardiac cycle occurred during the injection, 
even though it was always carried out at max- 
imal speed, usually within 2 seconds, and at 
most within 3 seconds. Figure 1 shows the 
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unchanging character of the full scale systolic- 
diastolic recording which was repeated in all 
instances. Prior to these studies we had been 
reluctant to carry out arteriography within a 
few days of a major spontaneous subarachnoid 
hemorrhage, lest the presumed increased arte- 
rial pressure coincident with injection blow off 
a feebly adherent clot at the site of bleeding. 
Now, as a consequence of this demonstration 
that the actual injection does not increase the 
intravascular pressure to a degree measurable 
with the Sanborn electromanometer, we carry 
out arteriography at the earliest convenient 
time after the diagnosis of subarachnoid or in- 
tracerebral hemorrhage has been made if our 
management of the patient is at all likely to 
be aided by such procedure. Prior to institut- 
ing the tactic of early arteriography we had 
stood by helpless while several patients had 
had a second lethal bleeding a week or more 
after the first ictus. Since then we have seen 
no clearcut evidence that the earlier arterio- 
graphic procedure caused more bleeding. Of 
course, we attempt to take care that all other 
aspects of the maneuver shall cause a mini- 
mal disturbance to the patient. These data 
present further objective support for Poppen’s 
(p. 76) opinion that “there should be no hesi- 
tancy in carrying out arteriograms at any 
stage of the subarachnoid bleeding.” Fal- 
coner (p. 155) also states that he performs 
arteriography ‘‘as soon as it can be conven- 
iently arranged after the patient’s admission.”’ 


PRESSURE IN INTRACRANIAL INTERNAL 
CAROTID ARTERY AND ITS BRANCHES 


We have also carried out studies of arterial 
pressure into the intracranial cavity, as we 
mentioned at the 1950 meeting of the Harvey 
Cushing Society (6). 

Method. This work has been materially fa- 
cilitated by further improvement in the San- 
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Fig. 1. Absence of effect of injection into carotid upon 
intracarotid pressure distal thereto. Injection of 12 cubic 
centimeters of saline during 2 seconds indicated by arrows. 


born electromanometric equipment, consisting 
of a device to maintain a constant tiny flow 
of saline into the tube to which the intra- 
arterial needle is attached (Rappaport). Fig- 
ure 2 shows the additional bit of apparatus— 
a 50 cubic centimeter syringe whose piston is 
driven in slowly by a small motor, so that 
0.1 cubic centimeter per minute is added to 
the otherwise virtually stationary column of 
fluid in the recording system. This does not 
influence the pressure readings, but almost 
eliminates clotting in even a minute No. 27 
gauge needle (external diameter o.41 mm.), 
and precludes the need in the system for any 
heparin or other anticoagulant which one is 
happy to avoid in studies on people with bleed- 
ing aneurysms. A No. 27 gauge needle can be 
introduced into much smaller arteries on the 
surface of the cerebral cortex than those which 
customarily bear aneurysms, and no obvious 
spasm of the vessel is caused. In the smallest 
arteries chosen, the shaft of the needle nearly 
fills the lumen, so we have introduced it with 
the point proximally toward the heart. In 
such a vessel saline shortly fills the space near 
the needle and hence even here clotting does 
not occur. However, the fidelity of the record- 
ing system is such that even through this small 
channel full scale systolic and diastolic pres- 
sures are registered. When the No. 27 needle 
is withdrawn, bleeding from the little opening 
is surprisingly brisk but application, with pres- 
sure over the hole, of gelatin foam soaked in 
thrombin has always been followed by prompt 
permanent closure. 

The patients chosen for the measurements 
have all had intracranial tumors which, with 
I exception, were either glioblastomas or met- 
astatic carcinomas. An open arteriogram had 
been carried out prior to craniotomy, and at 
the latter operation the wound in the neck 


was reopened after the surgery of the tumor 
was completed. Pressures were then meas- 
ured in each case in the carotid artery before, 
during, and after occlusion of the common 
carotid just proximal to the recording needle in 
the neck. Then pressures were read at points 
in the intracranial course of the internal caro- 
tid and its branches—first with the flow free 
and then during and after occlusion of the 
common carotid. In 1 instance we also have 
measurements of the pressure distally in each 
anterior cerebral artery with and without 
more proximal occlusion of that same artery 
ipsilaterally. The various points for the in- 
tracranial measurement were chosen insofar 
as possible in areas whose circulation was min- 
imally disturbed by the tumor and by the op- 
eration on it. In each vessel the effect of oc- 
clusion was studied at least 3 times. The re- 
sults were usually identical; when they were 
not, the cause appeared to be incomplete occlu- 
sion, and we agree with Brackett and Mount 
that the pressure readings are useful to check 
the completeness of closure. 

Results. It became apparent at once that 
there was a large fall in pressure even in small 
arteries on the superolateral surface of the 
cerebral hemisphere when the ipsilateral com- 
mon carotid was closed. Accordingly we con- 
centrated our attention on these vessels and 
made many readings in each of 12 such small 
arteries in 11 different patients. Measure- 
ments were made in 2 patients in the supra- 
clinoid portion of the intracranial carotid, in 
3 patients in the anterior cerebral trunk at, or 
just beyond, the genu of the corpus callosum, 
and in 1 patient in one of the main middle 
cerebral branches in the sylvian fissure. The 
principal fact emerging from the hundreds of 
individual pressure readings available is that 
the percentage fall in systolic pressure upon 
closure of the common carotid in the neck is 
essentially the same in all of the intracranial 
branches of the artery as it is in the trunk in 
the neck immediately distal to the site of 
closure. In Table I the data are summarized 
for each case. 

Pressure drop with free flow into the cerebral 
arteries. With the flow unimpeded, the sys- 
tolic pressure gradient is one of slow fall 
through the range of the arterial sizes studied 
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so that the pressure in the small cerebral ar- 
teries is not far below that in the common 
carotid. Hence the absolute figures on caro- 
tid closure also differ but little between neck 
and cerebrum. In the supraclinoid portion of 
the internal carotid (Cases 1 and 2, Fig. 3) 
systolic and diastolic pressures are almost the 
same as in the neck. The same was true for 
yressures in the anteriormost part of the ante- 
rior cerebral arteries in 2 of the 3 patients in 
which this vessel was studied (Cases 1 and 4, 
‘ig. 3); as well as for the patient (Case 4) 
whom we measured in a major branch in the 
sylvian fissure of the middle cerebral trunk 
ibout 3 cubic centimeters anterior to the cen- 
ral sulcus. In 1 patient (Case 3) there was a 
lrop in the anterior cerebral to go per cent of 
the pressure in the common carotid. Only 
vhen we entered the smaller arteries running 
m the lateral surface of the frontal parietal 
ind temporal lobes was the pressure consist- 
‘ntly, even though slightly, lower. In the 4 
emporal branches we measured, the pressures 
iveraged 86 per cent of that in the common 
arotid ranging from 82 to gt per cent. In 
he 5 frontal branches the average was 82 per 
ent of that in the carotid ranging from 72 to 
‘8 per cent (Fig. 4), and in the 3 parietal 
ranches the average was 82 per cent with a 
‘ange of 65 to g2 per cent. We made no at- 
empt to determine the exact caliber of the 
‘ranch we utilized. 

Pressure before and during common carotid 
clusion: Comparison of drop in neck with 
(hat in intracranial branches. In the group of 
large vessels studied intracranially—anterior 
cerebral and internal carotid arteries — the 
percentage of the original pressure left upon 
closure of common carotid actually averaged 
| per cent lower than the fall just distal to the 
occlusion in the common carotid itself. In the 
smaller vessels on the surfaces of frontal, pari- 
etal, and temporal lobes the percentage of the 
original pressure remaining averages 1 per 
cent higher than that in the cervical carotid 
just distal to the point of occlusion. Devia- 
tions to either side of the mean were slight, 
and most of them fall within the range of the 
experimental error and variations occurring in 
the same patient from minute to minute. The 
striking deduction emerges that measurements 


MEASUREMENT OF INTRA-ARTERIAL PRESSURES 69 


Fig. 2. The continuous flushing system housed in a plas- 
tic container is attached to the Sanborn electromanometer. 
The motor driven metallic piston at 2 is shown separated 
from the glass piston of the syringe at 1. 


of fall in pressure in the carotid in the neck 
just beyond an occlusion of the vessel will give 
a precise indication of the fall which will occur 
through the ipsilateral carotid tree, at least in 
all arteries greater than o.5 millimeter in out- 
side diameter. 

Furthermore, the percentage of the original 
pulse pressure remaining in the small cortical 
arteries is usually less than that remaining in 
the cervical carotid upon common carotid oc- 
clusion. In 8 instances the comparison showed 
a greater percentage drop in the cortical ar- 
tery; in 3 cases the greater percentage drop 
was in the cervical carotid. The mean figure 
was a 3 per cent larger fall in pulse pressure in 
the small cortical arteries. The absolute fall 
averaged almost the same in the 2 groups of 
vessels. As we have mentioned in an earlier 
paper, we suspect that the gross reductions in 
pulse pressure which ensues upon carotid oc- 
clusion may be even more important than the 
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TABLE I.—SUMMARY OF RESULTS* 





Pressures 


Systolic Diastolic Pulse Integrated 
mean 


Cervical carotid—free flow 


Cervical carotid—proximal occlusion 


Intracranial carotid 


Intracranial carotid 


Ant. cerebral artery 


Ant. cerebral artery 


free flow 


carotid occlusion 


free flow 


carotid occlusion 


Cervical carotid—free flow 
AG. 


@&, 56 yrs. Cervical carotid—proximal occlusion 


Intracranial carotid--free flow 


Intracranial carotid—carotid occlusion 


Temporal cortical artery—free flow 


Temporal cortical artery—carotid occlusion 


Cervical carotid—free flow 


Cervical carotid—proximal occlusion 


Ant. cerebral artery —free flow 


Ant. cerebral artery—carotid occlusion 


Temporal cortical artery —free flow 


Temporal cortical artery—carotid occlusion 


Cervical carotid—free flow 
Sylvian artery—free flow 


Sylvian artery—carotid occlusion 


Ipsilateral ant. cerebral artery—free flow 
Ipsilateral ant. cerebral artery —carotid occlusion 


Ipsilateral ant. cerebral artery-—proximal occlusion of anterior cerebral 
artery 


Contralateral ant. cerebral artery—free flow 


Contralateral ant. cerebral artery—carotid occlusion 


| ‘Contralateral ant. cerebral artery—proximal occlusion of that artery __ 








Cc 





*The data refer to average pressures in the arteries named. The percentage indicates the percentage of original pressure remaining after occlusion 
of the named vessel. 
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TABLE I.—SUMMARY OF RESULTS*—Continued 


Pressures 


| 
| Systolic | Diastolic | Pulse Integrated 


mean 


Cervical carotid—free flow 


Cervical carotid—proximal occlusion 


| Temporal cortical artery—free flow 


Temporal cortical artery—carotid occlusion 


Frontal cortical artery —free flow 


Frontal cortical artery——carotid occlusion 


Cervical carotid—free flow 


Cervical carotid—proximal occlusion 


Temporal cortical artery—free flow 


Temporal cortical artery—carotid occlusion 


Cervical carotid—free flow 


Cervical carotid—proximal occlusion 


Frontal cortical artery—free flow 


Frontal cortical artery—carotid occlusion 


Case 8. | Cervical carotid—free flow 


@, 63 yrs. | : 4 Cervical carotid—proximal occlusion 


Parietal cortical artery—free flow 


Parietal cortical artery—carotid occlusion 


Case 9. | 3 Cervical carotid—free flow 
M:S. 


@, 29 yrs. Cervical carotid—proximal occlusion 


Parietal cortical artery—free flow 


Parietal cortical artery—carotid occlusion 


Case Io. k | : | | Cervical carotid—free flow 
McG. 


@, 47 yrs. c | Cervical carotid—proximal occlusion 





Frontal cortical artery—free flow 


Frontal cortical artery—carotid occlusion 


| 
ane | 
67% _| 85% : | % | 





*The data refer to average pressures in the arteries named. The percentage indicates the percentage of original pressure remaining after occlusion 
of the named vessel. 





Cervical carotid—free flow 





Pressures 
. F . P Integrated 
Svs Jiastolic -ulse A 
vstolic Diastoli Pulse ca 

Case 11. 137 109 28 125 
E.J. — 

@, 51 yrs. 109 QI 9 96 
73% 84% 32% 77% 
89 75 14 85 
yes 63 8 68 
89% 84% 57% 82% 

Case 12. 130 103 27 II 
+ A - . : ne 
oe, 68 yrs. 79 68 II 

o1% 66% 11% 
114 87 27 
72 64 8 
63% 73% 39% 

Case 13. 110 
L.G. — - - 
@, 62 yrs. 73 

66% 
84 
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Cervical carotid—free flow 


Cervical carotid—proximal occlusion 
Parietal cortical artery —free flow 
Parietal cortical artery —carotid occlusion 


| Cervical carotid—proximal occlusion 


Frontal cortical artery —carotid occlusion 


Cervical carotid—free flow 


Cervical carotid—-proximal occlusion 
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Frontal cortical artery —free flow 





*The data refer to average pressures in the arteries named. The percentage indicates the percentage of original pressure remaining after occlusion 


of the named vessel. 


fall in systolic pressure in the treatment of in- 
tracranial aneurysms. The rhythmic expand- 
ing forces at each systole are just as greatly 
depressed in the small arteries as in the large 
trunks following proximal closure. 

Pressure drop in anterior cerebral arteries 
upon carotid or anterior cerebral occlusion. We 
have but 1 patient (Case 4, Fig. 5) in whom 
we have measured the pressure in the anterior 
cerebral arteries before and after that artery 
itself was closed proximally. In this case the 
needle point for recording was anterior to the 
upper end of the genu with the corpus cal- 
losum, and the vessel was clamped a few milli- 
meters proximal thereto. The two anterior 
cerebral arteries lay normally contiguous to 
each other and anastomotic branches connect- 
ing the two were not disturbed in the course of 
the manipulations involved in the recordings 
from the left side. The pressure fell to a usual 
extent (64 per cent of the original) upon clo- 
sure of the carotid in the neck (see 2 in Fig. 5). 
The pressure drop was only slightly greater 
when after release of the carotid the left an- 





terior cerebral was occluded just proximal to 
the needle point—the pressure then being 52 
per cent of the original (3 in Fig. 5). In free- 
ing the right anterior cerebral arteries suffi- 
ciently for the measurements, we had to elec- 
trocoagulate one of its anastomotic branches 
with its mate on the left side, and this may 
account for the fact that systolic pressure 
dropped somewhat more on the right side to 
42 per cent of the original level when this an- 
terior cerebral was occluded just proximal to 
the needle point (5 in Fig. 5). There was no 
change in pressure in the right anterior cere- 
bral artery when the left common carotid was 
occluded (4 in Fig. 5). 
DISCUSSION 

It has been widely held that carotid occlu- 
sion in the neck is likely to have little value in 
the treatment of aneurysms arising well be- 
yond the internal carotid artery. Jefferson 
(p. 487) has said, ‘‘Clearly carotid ligature is 
of no use for aneurysms far removed from the 
main trunk.” And Poppen (p. 77) has more 
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Fig. 3. Patient G.F., Case 1. 


Full scale pressures during free flow in each of the 3 
arteries noted except that under the brackets at if 


2,and 4 the common carotid artery 


in the neck was occluded, and that at 3 integrated mean pressure was recorded. 


ecently repeated in a tentative way this gen- 
rally accepted surmise, saying, “The indirect 
ttack (cervical carotid ligature) should not be 
tilized in aneurysms . . . in which it could be 
f little or no value, as might be the case when 
he aneurysms are well away from the circle of 
Villis.”’ Rogers concluded from measurements 
na single rigid model of the circle of Willis 
hat carotid ligation in the neck ‘‘should ma- 
‘rially influence the blood flow in that part of 
he vessel distal to the circle and its main 
ranches.”” In his model he did not attempt 
) simulate any branches beyond the main 
runks composing the circle of Willis. Ques- 
ions as to the validity of transferring deduc- 
ions from such a model to the more variable 
onditions in the elastic arteries of man may 
ave prevented more general acceptance of 
\is conclusions as a guide to clinical procedure. 
In any event, it seems reasonably certain 
rom our measurements of systolic and pulse 
pressures that aneurysms on remote branches 
if the internal carotid are as effectively treated 
vy cervical carotid ligation as those arising 
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Fig. 4. Patient W.F., Case 7. a, Free flow in each of 
the 2 arteries noted except that under the brackets at 7 
and 2 the common carotid artery was occluded. Although 
the pressure during free flow in a small frontal cortical ar- 
tery was only 72 per cent of that in the cervical internal 
carotid the percentage fall of pressure in the 2 arteries was 
ee b, Left frontal lobe exposed at operation—num- 
hered tickets indicate precentral gyrus; arrow 4 centime- 


from the trunk itself. This conclusion rests 
on the assumption that any possible increase 
in pressure following development of collateral 
circulation would affect the distal portions of 
the carotid territory no more than the prox- 
imal parts. Furthermore, the systolic pressure 
reading in the cervical carotid just distal to 
the occlusion gives an accurate index of the 
degree of pressure drop and hence of its thera- 
peutic efficacy throughout that portion of the 
internal carotid tree which bears aneurysms. 

Bloor, Odom, and Woodhall have measured 
pressures in the main intracranial arterial 
trunks in 4 patients with intracranial aneu- 
rysms; 3 of these were of the arteriovenous 
type. They apparently did not find the stereo- 
typy of percentage drop in pressure we de- 
scribe. For example, in their Case 1 pressure 
remained at 77 per cent of the original level 
in the cervical internal carotid and at only 63 
per cent of that level in the intracranial inter- 
nal carotid when this artery was closed prox- 
imally in the neck. However, they did not 
have the advantage of continuous minimal 





ters anterior thereto indicates artery from which the re- 
cording was made. 
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Fig. 5. Patient A.S., Case 4. Free flow in each of the 3 arteries noted except that 


under the brackets at 7, 2, and 4 the left common carotid artery was occluded and 
at 3 and 5 the anterior cerebral on the side of the pressure reading was occluded a few 
millimeters proximal to the recording needle. 


























flushing of the recording system which we 
have found prerequisite to securing the same 
results over a series of occlusions and record- 
ings. From our clinical material of different 
type we do agree fully with their statement 
that ‘‘there appears to be a constant fall in 
arterial pressure along the entire vascular seg- 
ment after occlusion.”’ 

We should like to emphasize that we do not 
recommend on the basis of our data that liga- 
tion of the cervical carotid is the only appro- 
priate surgical treatment for intracranial aneu- 
rysms. Especially in the minority of patients 
who have only a slight fall in pressure on oc- 
clusion of either common or internal carotid, 
intracranial operation must be considered. 
Furthermore, each case must be judged on the 
basis of the many other factors which may in- 
fluence the success and risk of intracranial op- 
eration. All we do venture to state is that the 
value of carotid ligation in a given case is not 
affected by the location of the aneurysm on 
that carotid or its branches, and that such 
value can be assessed quantitatively by meas- 
uring the pressure changes in the cervical caro- 
tid. Indeed it is possible that further clinical 
experience may show that the tendency of in- 
tracranial aneurysms to heal may be promoted 
more effectively by carotid ligation in the 
smaller aneurysms distally placed than in the 
larger proximal intracranial lesions. 

Recently, attention has been drawn to the 
value of producing generalized hypotension in 
order to facilitate the performance of other- 
wise bloody surgical operations. This has been 
stressed in intracranial surgery by Gardner 
and Hale and by Swanson in this country. 
Dr. James White at our hospital has recently, 
with the aid of total spinal anesthesia, had a 














strikingly successful removal of a cerebellar 
hemangioblastoma which had defied 4 previ- 
ous efforts by himself and other surgeons. 
Uihlein operated successfully on an actively 
bleeding aneurysm using the same tactic. It 
seems to us that for aneurysms or vascular 
tumors in the distribution of one or both caro- 
tid arteries that temporary occlusion of the 
appropriate vessel in the neck represents a 
much more precisely and promptly control- 
lable means of achieving the same objective 
and of confining it to the area in which the 
hemorrhage may occur. At the time of open 
arteriography the pressures on occlusion in the 
neck are measured and the tolerance to occlu- 
sion is determined by neurological examina- 
tion as well. During intracranial operation 
the period of hypotension can be confined ex- 
actly to the periods desired. If the operation 
is carried out under local anesthesia the ap- 
pearance of neurologic signs constitutes a sig- 
nal that more blood should perhaps be allowed 
to enter the hemisphere. Otherwise release of 
the occlusion every 15 or 20 minutes as con- 
venient gives an added safeguard against dan- 
gerous local anoxemia. The hypotension pro- 
duced by intraspinal or intravenous chemical 
means has the advantage that maximal vaso- 
dilation is probably present permitting the 
greatest possible rate of blood flow at any 
given pressure. We attempt to obtain a sim- 
ilar result by using inhalation of 5 per cent 
carbon dioxide during the period of arterial 
occlusion. We are in the process of assaying 
the worth of this tactic. 

Our lone patient in whom we could compare 
the efficacy of occlusion of cervical carotid 
with proximal occlusion of anterior cerebrals 
revealed that there was but little advantage 
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o the intracranial occlusion of the vessel in 
his particular instance. Sixty-four per cent 
i the original pressure remained after closure 
i the cervical carotid as compared with 52 
er cent after closure of the anterior cerebral. 
n the assumption that proximal occlusion of 
he anterior cerebral artery near its origin 
ould be both an effective and safe way to 
reat an aneurysm of this vessel, we have 
arried out this operation in a group of pa- 
ients (12). The pressure readings in this iso- 
ited case suggest the possibility that the 
ntracranial proximal occlusion of this vessel 
; not significantly more useful than carotid 
losure in the neck. Of course many more ob- 
ervations are necessary before any firm con- 
lusion can be drawn on this score. 


SUMMARY AND CONCLUSIONS 


i. ASanborn electromanometer with equip- 
nent for continuous minimal flushing of the 
ecording needle is a useful tool for routine 
linical measurements of intracranial intra- 
vascular pressures. 

2. There was no recorded change in pres- 
sure at any time in the cervical internal caro- 
tid artery cephalic to the point of forceful in- 
jection of 10 cubic centimeters of fluid into the 

artery. This gives further objective support to 
the opinion that performance of arteriography 
carly after subarachnoid hemorrhage does not 
increase the hazard of the procedure. 

3. With the flow free the pressure in the 
intracranial internal carotid artery and in its 
main branches is usually virtually the same as 
that in the cervical carotid. Pressures within 
its smaller intracranial arterial branches down 
to about 0.4 millimeter in diameter average 
around 83 per cent of that in the carotid. 

4. Upon cervical carotid occlusion the per- 
centage drop in pressure in all portions of the 
internal carotid and its branches is the same 
at least as far down as vessels 0.4 millimeter in 
diameter. Hence ligation of the cervical caro- 
tid has approximately equal effectiveness in 
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the treatment of any intracranial aneurysm 
whether it arises from the main trunk or a 
small branch thereof, and the degree of such 
effectiveness can always be assessed by meas- 
urements in the neck distal to the site of oc- 
clusion. 
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LYMPHOSARCOMA OF THE SMALL INTESTINE 


JAMES W. FAULKNER, M.D., and MALCOLM B. DOCKERTY, M.D., Rochester, Minnesota 


NIVERSAL acceptance of a single 

concept concerning the nature of 
primary malignant lymphogenous 
tumors is still lacking in spite of 
extensive investigation by many in this field 
of pathology. This lack of agreement exists 
also as regards the more restricted entity, the 
lymphoblastomatous neoplasm that is pri- 
mary in the small intestine. Up to the present 
time, roughly 440 cases of primary lympho- 
sarcoma of the small intestine have been re- 
ported. Widely diverging opinions are en- 
countered concerning the cause, the patho- 
genesis, the temporal relationship to leucemia, 
and the still polemic concepts of the localized 
versus the generalized origin of these tumors. 
These problems remain as such, but in a search 
for valid conclusions we studied the afore- 
mentioned facets in a group of carefully se- 
lected patients who met fairly rigid criteria 
for an initial diagnosis of primary lympho- 
sarcoma of the small intestine. 


MATERIAL AND METHODS 


lor the purposes of this study we chose 
from the files of the Mayo Clinic 33 surgical 
cases of lymphosarcoma of the small intestine 
in which there was adequate microscopic and 
clinical evidence that the lesion was primary 
in the small intestine. The records were re- 
viewed to determine the clinical and labora- 
tory features of these cases. An attempt was 
made to classify the gross surgical specimens 
according to the classic patterns; namely, the 
polypoid, the aneurysmal and the ulcerative 
patterns. Also an effort was made to classify 
the specimens histologically according to a 
method long in use at the clinic. The classi- 
fication we used, and the corresponding classi- 
fications used by other authors, are given in 
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Table I. Details of the basis of our classifici- 
tion follow. 

Cellular classification. Small round ce'l 
lymphosarcoma.—Classified in this category 
were those cases in which the predominant ce! 
was a lymphocyte or a lymphoblast in varying 
stages of its maturation to a lymphocytc. 
Such cells were spherical in shape, 12 to 20 
microns in diameter, and possessed a smal 
basophilic rim of cytoplasm and a large round 
nucleus containing well dispersed chromatin. 
A nucleolus was not often seen (Fig. 1 a). 

Large round cell lymphosarcoma.— In other 
cases (often with identical gross features) 
the basic cells were seen to be much larger, 
ranging from 15 to 30 microns, with irregular, 
slightly eosinophilic cytoplasm and eccentric 
comma-shaped nuclei with scattered chro- 
matin. Other tumors were composed of even 
larger cells with rounded vesicular nuclei 
and small dense nucleoli. Though usually 
discrete, at times the cells appeared to be part 
of a syncytial arrangement (Fig. 1 b). 

Hodgkin’s disease.—Any tumor in which 
Reed-Sternberg cells were found in reasonable 
concentration was considered to represent 
Hodgkin’s disease. These were the largest 
cells demonstrated, some approximating 40 
microns in diameter and possessing either 
multiple distinct nuclei or a single nucleus 
which was multilobulated. A vesicular nu- 
cleolus was often seen in each of the nuclei 
present. Other elements including eosinophils, 
other granulocytes, collagenous fibers, and all 
variants of the normal lymphoid series were 
also found to be present in some proportion 
(Fig. 1c). 

Follicular lymphoblastoma.—The morpho- 
logic picture of nodal (or tissue) replacement 
by multiple follicle-like structures causing 
compression of stromal reticulum was ob- 
served. The cells in the follicles were pre- 
dominantly closely packed lymphocytes with 
the usual complement of stem cells, clasmato- 
cytes, and lymphoblasts (Fig. 1 d). 
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Fig. 1. a, Small round cell lymphosarcoma, lymphoblastic Sternberg cells (hematoxylin and eosin 685). d, Follic- 
variant (hematoxylin and eosin X685). b, Large round ular lymphoblastoma replacing bowel wall. Note fusing 
cell lymphosarcoma, stem cell variant (hematoxylin and of follicles and “cracking off phenomenon” (hematoxylin 
eosin X685). c, Hodgkin’s granuloma showing Reed- and eosin X28). 
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Fig. 2. Lymphoblastic lymphosarcoma of the ileum 
illustrating multiple growths of the aneurysmal variety. 


RESULTS OF THE PRESENT STUDY 

Age and sex. The condition under study 
tended to appear most frequently (67 per 
cent) in people who were 40 years of age or 
older. However, occasionally it is seen in 
young patients (11), and the occurrence of a 
lesion at birth with subsequent obstruction 
and death has been reported. Cutler and co- 
workers presented the significance of lymphoid 
tumors in children when they stated, ‘“The 
practical consideration that a neoplasm of 
the intestinal tract in an infant or child is 
lymphosarcoma until proved otherwise is 
justifiable” (1). An interesting feature in 
our series was the fact that all tumors affect- 
ing children under tro years of age were of the 
small round cell type, whereas older persons 
were inclined to have the reticulum cell variety. 
Males predominated over females in a ratio 
of 2 to 1 for the entire series (5), though the 
small cell variant was seen five times as fre- 
quently in males. 

Symptoms. Abdominal pain and anorexia 
seemed to be the most important and most 
frequently observed symptoms (18). The 
nature of the pain was quite consistent; 
typically, the pain was of the colicky, post- 
prandial, food-aggravated type so often asso- 
ciated with varying degrees of obstruction of 
the enteric canal (19). The severity and 
duration of symptoms varied with the degree 


SURGERY, GYNECOLOGY 












AND OBSTETRICS 





Fig. 3. Reticulum cell lymphosarcoma of the ileum 
demonstrating the ulcerative form with unusual stenosis. 


and location of the obstruction, and stories 
of trouble dating back for periods ranging 
from 2 months to 4 years were encountered. 
All but 2 patients had experienced some type 
of pain, and in 1 case appendectomy had been 
done previously to relieve acute distress. It 
was significant that more than half of the pa- 
tients (58 per cent) volunteered the informa- 
tion, “I would feel fine if-only I didn’t have 
to eat.” 

Nausea was present in 18 cases (55 per cent), 
frequently occurring after meals and being re- 
lieved in 3 cases by induced vomiting. Diar- 
rhea occurred in 11 cases preoperatively, and 
in 2 of these the patients complained addi- 
tionally of foul-smelling, frothy stools—the 
rare so-called sprue type (4). Nine patients 
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rABLE I.—DESCRIPTIVE CELLULAR CLASSIFI- 
CATIONS OF LYMPHOBLASTOMATOUS TUMORS* 


Classifications 
ate Se ES a eee Se ae ieee 
cory Jacks 1 
av “nic Ye ¢ » = ackson anc 
Mayo Clinic | Galland Mallory | Packer 


Lymphocytoma 


I Small round cell | Lymphocytic 
Lymphoblastoma 


lymphosarcoma lymphoblastoma 
| Lymphoblastic 
| lymphoblastoma 


Reticulum cell 
sarcoma 


Large round cell Stem cell lympho- 
lymphosarcoma sarcoma 
(or reticulum cell | Clasmatocytic 
lymphosarcoma) | lymphosarcoma 


Hodgkin's 
paragranuloma 

Hodgkin’s granu- 

loma 

| Hodgkin’s sarcoma 


Hodgkin’s disease | Hodgkin's lym- 
phoma 
Hodgkin’s sarcoma 


Giant follicular Giant follicular 
lymphoblastoma | lymphoblastoma 


Giant follicular 
lymphoblastoma | 





Robb-Smith’s classification of reticuloses and reticulosarcomas, though 
stologically more specific, was omitted because of its complexity (14). 


oted increasing constipation. Remarkably 
nough, only 2 patients had noted melena. 
me of these had experienced, about a year 
rior to operation, an isolated episode during 
vhich black stools had been passed; the other 
iad several episodes of gross melena during 
ihe year preceding diagnosis. Fever was not 
in outstanding feature in our cases, and the 
Pel-Ebstein type of temperature fluctuation 
was never demonstrated during the course of 
the ailment of those who had Hodgkin’s 
disease of the small intestine. The clinical his- 
tories did not present any features that would 
distinguish the various types of lymphosarco- 
ma,and even in the case of the purported slow- 
srowing giant follicular form the clinical history 
was that of a disease of only 3 months’ duration. 
Signs. Loss of weight was the most fre- 
quently occurring sign—it was present in 31 
of the 33 cases. In 1 of the 2 exceptions, the 
absence of loss of weight correlated with a 
clinical history of disease of very short dura- 
tion (6 weeks). The amount of weight lost 
varied from 7 to 70 pounds, and the interval 
of time over which the loss was noted varied 
from 1 to 36 months. A mean loss of 24 pounds 
in an interval of g months occurred; this expe- 
rience coincides with the experiences of others. 
Of statistical interest was the discovery of a 
palpable abdominal mass in 19 of the cases (58 
per cent). The tumors were detected often 
after minimal obstructive symptoms of brief 
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Fig. 4. Reticulum cell lymphosarcoma (polypoid type) 
of the terminal part of the ileum, with intussusception. 


duration. The masses were described as being 
firm, nodular and freely movable, and as vary- 
ing in size from that of a tangerine to that of 
a grapefruit. Larger masses were often found 
to be on the basis of a complicating intussus- 
ception. The masses were distributed among 
the different quadrants of the abdomen. Ex- 
treme tenderness or abdominal guarding was 
not observed frequently, and usually the mass 
(or abdomen) could be thoroughly palpated 
without producing undue distress to the pa- 
tient. No instance was found in which the 


presence of ascites confused initial palpation. 
Other features such as emaciation, undue 
pallor, or marked weakness were not charac- 
teristic of this series, the patients often exhibit- 
ing surprisingly good health except for the 
presence of loss of weight and a history of 
chronic intermittent obstruction of the bowel. 











Fig. 5. Section of a reticulum cell lymphosarcoma of the 
ileum, illustrating the submucosal location and sharp 
delineation of the neoplasm in the submucosa of normal- 
appearing bowel wall (hematoxylin and eosin X 28). 


In the matter of objective findings, our 
series indicated that a distinct variation could 
be seen between the two major forms of 
lymphosarcoma; namely, the small round cell 
and the large round cell (reticulum cell) forms. 
Evidence suggested that the latter form would 
run a more vigorous and catabolic course. 
This was demonstrated by the higher in- 
cidence of abdominal masses (75 per cent 
versus 36 per cent), presence of larger masses, 
and occurrence of a more rapid loss of weight 
associated with the large round cell form. 
Nonetheless, these variances were not of 
sufficient value to aid in diagnosis or prog- 
nosis, but gave interesting support to the 
theory that some difference should exist be- 
tween tumors composed of cells of varying 
maturity (Table II). 

Laboratory studies. Laboratory studies were 
of no pertinent value with the possible excep- 
tion of hematologic determinations. Even 
these were of no specific diagnostic value but 
merely indicated the presence of accelerated 
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TABLE II.— INCIDENCE OF SYMPTOMS AND SIGNs 
OF LYMPHOSARCOMA OF THE SMALL IN 
TESTINE AS RELATED TO MICROSCOPIC 
TYPES 
































| Cases 
| 
Cell type | . | 
. | In Con- a 
Tate i Na br Diar- | Weight 

| Total} Pain | “se3 — thee | loss | Mas: 
Smali round cell II 10 Gi 2 S| 4 4 
Large round cell 16 15 8 5 3 | 16 12 

pieces DEES eS Pee a el ae 

Hodgkin’s Sot el cai oth se | 3 | z 
Giant follicular | I I | & 1 Sh = I 
Mixed | 2 ai) ° ° 2 I 
Total _ | 33 33 | 18 | Oo ae ee 19 





catabolism. Of the 33 cases, in only 11 (33 
per cent) did the leucocytes number more 
than 10,000 per cubic millimeter, the highest 
count being 16,700. In the remaining cases 
leucocyte counts were normal except for 1 
case of borderline leucopenia in which the 
count was 4,600. Attesting to the good condi- 
tion of most of the patients was the fact that 
in only 11 of the cases (33 per cent) were the 
erythrocyte counts less than 4,000,cco per 
cubic millimeter. Of the 19 cases in which 
differential counts were made, in only 2 was 
increase of the lymphocytic elements demon- 
strated, the percentage of lymphocytes being 
49 per cent in 1 case and 59 per cent in the 
other, respectively; in both cases the cells ap- 
peared in their mature form. Of particular 
interest was the observation in 4 cases that 
subsequent blood studies made a year after 
establishment of the pathologic diagnosis did 
not demonstrate the development of a leucemic 
blood picture. From these and: similar re- 
cordings it appears that localized gastro- 
intestinal lymphosarcoma, or even a case with 
metastasis, seldom produces a leucemic blood 
picture (9). 

Roentgen studies. Roentgenographic studies 
of the gastrointestinal tract were performed in 
32 of the 33 cases, the extent of the examina- 
tion being exceedingly variable and ranging 
from the taking of a simple “‘flat plate” of the 
abdomen to thorough observations of the 
entire intestinal tract including a ‘motor 
meal.’’ In 21 cases (64 per cent) a positive 
report was obtained. In the greatest number 
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TABLE III.—CLINICOPATHOLOGIC FEATURES OF THE MAJOR HISTOLOGIC TYPES 
OF LYMPHOSARCOMA OF THE SMALL INTESTINE 



















































































Cases | 
| 
Cell type Age, years Nodes Location Gross type at 
raat | Mut 
1 ee Neg. Pos. | Jejunum | Teum | Both 
Small round cell II 8 3 2 3 8 I 4 5 Ulcerative 
I I 2 Aneurysmal 
4 4 Polypoid 
ee round cell 16 8 8 3 6 10 2 I 2 5 Ulcerative 
2 4 ? I 7 Aneurysmal 
. 4 4 Polypoid 
Hodgkin's = - - yp a - im _ I 2 I ie 1 Ulcerative =a 
I “1 Aneurysmal - 
I | t Polypoid 
Giant follicular I I I I I | 1 Ulcerative 
Mixed 2 I I 2 I I 2 Aneurysmal 
(g cases) only a segment of small bowel was Pathologic features. The ileum was the site 


demonstrated to be dilated with gas, and in 2. of the majority of growths found, with 19 (58 
of these the dilatation was reported as being per cent) originating from this segment (20). 
associated with intrinsic obstruction of the Nine growths (27 per cent) were situated in 
small intestine. In 6 cases, in the opinion of the jejunum and the remaining 5 either were 
the radiologist, there was a neoplastic lesion so situated that definite assignment to the 
in the region of the cecum, and mention of the jejunum or ileum was not possible or they 
possibility of an intussuscepting small in- represented those cases in which multiplicity 
testinal lesion was made in 1 other case. In 2 was present over more than one segment. No 
additional cases a diagnosis of ulcer of the malignant lymphomas were found to involve 
small intestine was listed (1 ileal, 1 jejunal). the duodenum in this series (12). The impres- 
The remaining 3 positive reports indicated sion was gained that those lesions occupying 
the presence of an extrinsic mass in 2 cases the terminal portion of the ileum tended to be 
and intussusception of the small bowel in the of the polypoid intussuscepting type, whereas 
third. In no case was the bulbous shadow those of the jejunum and upper part of the 
described by Raiford demonstrable, and _ ileum were of the ulcerative type, 7 of the 9 
smoothing of the intestinal mucosa as seen in ulcerative lesions being in this location (16). 
very extensive lesions was not observed. In the 10 cases in which intussusception had 
Those lesions in the lower part of the ileum telescoped the growth into the large bowel, 
that frequently are found to be intussuscept- the wall of the colon was consistently adherent 
ing in character were associated with the high- to the tumor and, as was demonstrated micro- 
est incidence of positive roentgen-ray findings, scopically, was involved in the malignant 
though often the report had referred to the process in 6 of the 10 cases; in the other 4 
cecum. It was in the jejunum and upper cases, the pathologic picture was identical 
part of the ileum that most difficulty was en- grossly with that of the 6 cases just mentioned, 
countered and the diagnoses were particularly but only an inflammatory reaction was ob- 
nonspecific with regard to lesions at these served when sections were examined. 
sites. Utilization of special roentgenologic The primary growths varied in size from 
technique was not attempted (17). There was that of an ulcerated jejunal neoplasm 2 centi- 
no variation in the incidence of positive roent- meters in diameter to that of a large polypoid 
genologic diagnosis among the four cell types. tumor that measured 18 by 14 by 13 centi- 
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meters. Most of the growths were between 4 
and 10 centimeters. It was observed that 
ulcerative lesions occurring in the jejunum or 
upper part of the ileum were usually smaller 
than the polypoid and aneurysmal growths of 
the terminal part of the ileum. 

The specimens removed at the time of op- 
eration were examined and categorized, on 
the basis of their gross characteristics, into 
three major groups: polypoid, aneurysmal, 
and ulcerative (Table III). Nine of the 33 
specimens (27 per cent) were found to fit best 
into the polypoid category because of their 
tendency to appear as a projection from the 
wall of the small intestine. Twelve specimens 
(36 per cent) were of the purely aneurysmal 
type and presented a classic appearance (Fig. 
2). Their walls were smooth and firm, and 
measured up to 4 centimeters in thickness. 
In some cases, encroachment on the lumen 
was moderate to marked; in others the tumor 
encompassed a lumen exceeding in diameter 
that of the adjacent bowel. The remaining 
12 cases (36 per cent) were of the ulcerative 
type (Fig. 3). 

In only 1 case of Hodgkin’s disease of the 
jejunum had ulceration continued to the 
point that perforation had occurred (7). 

In every case in which the neoplasm had 
assumed the features of a polypoid growth, 
except 1, intussusception was present to some 
degree. One tumor which originated near the 
ileocecal valve had progressed until it reached 
the hepatic flexure. Only 2 tumors of the 
ulcerated form were inclined to intussuscept, 
and it would appear that those of the aneu- 
rysmal type do so only when they are small 
enough to permit admission by the intus- 
suscipiens. As one would expect, in the 1o 
cases in which intussusception occurred, the 
degree of obstruction as seen on examination 
of the specimen was the severest in the series 
and the disease was associated with the 
briefest duration of symptoms (an average of 
7 months as compared with 11 months for the 
series) (8) (Fig. 4). 

Seven of our 33 patients (21 per cent) 
harbored multiple lymphosarcomatous lesions. 
Whether these were metastatic or multicentric 
could not be clearly ascertained though the 
distance separating some of these growth was 


a compelling argument for independent simul- 
taneous origin. 

The duration of life following surgical treat- 
ment seemed to be longer for patients with 
multiple lesions than for those with single 
tumors; the smallness of the series, however, 
makes the validity of this observation doubt- 
ful. 

The distribution of the 33 cases, on the 
basis of the microscopic characteristics of the 
lesions, was as follows: small round cell type, 
11 cases; large round cell type, 16 cases; giant 
follicular type, 1 case; Hodgkin’s granuloma, 
3 cases; and mixed type, 2 cases. 

In 23 cases (70 per cent) the nodes had been 
involved by the malignant growth. Those 
nodes immediately adjacent to the primary 
lesion were most often found to be affected, 
and the different gross or cellular types did 
not seem to vary significantly in their tend- 
ency to affect nodes (2). 

The phenomenon of implantation of tumor 
nodules on distant sites was not observed. 
The tumors appeared to be well defined 
grossly, in contradistinction to the appear- 
ance of carcinoma. Sections taken from the 
edges of the growth revealed rather sharp 
delineation, reminiscent of type II carcinoma 
of the well known classification of Borrmann. 
Moreover, the tendency to dissect under, 
rather than to burst through, the peritoneal 
and mucosal barriers was noted, a finding 
probably accounting for the paucity of 
clinical manifestations relevant to peritoneal 
irritation or mucosal bleeding. Microscop- 
ically, too, the growths were quite sharply 
circumscribed, there being submucosal excur- 
sion for a distance of 1 centimeter in only 10 
cases (30 per cent), and excursion for a dis- 
tance of 2 centimeters into normal-appearing 
bowel in 2 cases (6 per cent). In none of the 
cases did the growth travel in excess of 2 
centimeters (Fig. 5). 

Treatment. Resection with primary anas- 
tomosis was carried out in 21 cases in which 
the lesion was situated in the jejunum or upper 
part of the ileum. In 11 cases the lesions 
occurred in the terminal part of the ileum and 
they were treated by right hemicolectomy, as 
in many the growth had intussuscepted into 
the ascending colon. In the remaining case 
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the lesion was on the enteric side of a gastro- 
enteric stoma, the bizarre location necessitat- 
ing removal of a major portion of the stomach, 
the involved part of small bowel, and a sec- 
tion of transverse colon which had been in- 
vaded. The over-all operative mortality rate 
was 12 per cent, with 3 deaths in 12 cases 
through 1939 (25 per cent). Since 1939 there 
have been 21 cases with only 1 operative 
death (5 per cent). 

Postoperative roentgen therapy was utilized 
in 27 cases (82 per cent), in 2 of which the 
patients died while under treatment. Four 
other patients died in the immediate post- 
operative period, before roentgen therapy 
could be instituted. The remaining 2 patients 
were treated solely by surgical measures, and 
1 of these was alive and symptom free 2 years 
after operation. In general, roentgen treat- 
ment was delayed for several weeks after re- 
section to prevent placing the suture line in 
jeopardy. Standard therapy utilized 135 
kilovolts, 5 milliamperes, a distance of 16 
inches, and a 6 millimeter aluminum filter, 
delivering approximately 540 roentgens in air 
to four anterior and four posterior portals. 
Four patients temporarily had to discontinue 
treatment because of leucopenia. Although 2 
cases of 5 year survival have been reported 
following roentgen treatment alone (10, 15), it 
is our belief that radiation therapy serves 
best in the eradication of small foci of tumor 
tissue remaining after operation. 

Prognosis. Results of complete follow-up 
studies were fortunately available in all 33 
cases. Excluded were 4 patients who died in 
the hospital in the course of surgical treat- 
ment. Of the remaining 29 patients, 18 have 
succumbed to their neoplastic disease. Eight 
of the 18 patients died with a clinically pro- 
gressive picture of weakness and bowel ob- 
struction, suggesting intra-abdominal recur- 
rence of the tumor. The remaining 10 who 
died had been re-examined at the clinic and 
found to have features of pleural effusion (8 
cases), mediastinal tumor (1 case), rectal 
mass (2 cases), and recurrent obstruction (6 
cases). Two of these 10 underwent exploration, 
and recurrence was shown pathologically. 

Necropsy was performed in 2 of the 4 cases 
in which death occurred in the immediate 


TABLE IV.—SURVIVAL IN 33 CASES OF PRIMARY 
LYMPHOSARCOMA OF THE SMALL INTESTINE* 
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*Inquiry as of January 1, 1951. 


postoperative period. In neither case was re- 
maining tumor tissue found, though multiple 
sections were made. These cases lend strong 
support to the thesis that these growths can 
exist as localized tumors. In neither had nodes 
been involved at the time of the initial op- 
erative procedure. 

Three patients lived for at least 5 years 
(Table IV). Ten patients, including the 3 
just mentioned, survived for periods exceed- 
ing 2 years, though 3 of these patients have 
succumbed to their disease. One of the pa- 
tients surviving 2 years received no roentgeri 
therapy. There were no compelling data to 
indicate that the prognosis could be based 
satisfactorily on the gross pathologic features 
of the disease or on the microscopic charac- 
teristics of the lesions. According to the 
literature, the best outlook is expected in 
cases of the giant follicular form; the fact that 
we had only 1 case of this type does not per- 
mit us to draw any conclusions on this point. 


SUMMARY 


Thirty-three cases of surgically treated 
lymphosarcoma of the small intestine were 
studied. The patients almost without excep- 
tion had symptoms referable to the abdomen 
and characteristically suggestive of chronic 
obstruction of the bowel. Hematemesis, 
melena, or diarrhea was not seen frequently 
and a history characteristic of sprue was 
elicited in only 2 cases in which there was 
marked intestinal involvement. Loss of 
weight was present in all but 2 cases and could 
be expected to be significant in any case in 
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which the symptoms were present for more 
than 2 months. The presence of a mass was 
noted in 19 cases. 

Laboratory studies were of no specific value 
and in none of the cases was a leucemic picture 
found. Roentgenologic examinations pre- 
sented positive evidence of a lesion in 21 cases. 

The pathologic examination revealed that 
the growth assumes one of three major gross 
forms: polypoid (9 cases), aneurysmal (12 
cases), or ulcerative (12 cases). Intussuscep- 
tion was present in the majority of the poly- 
poid forms and occurred particularly when 
the site of origin was the ileum, as it was in 
two thirds of the cases. Microscopically, in 
16 cases the tumor was of the large round cell 
type, in 11 it was of the small round cell form, 
in 3 cases it was Hodgkin’s granuloma, and in 
1 it was a giant follicular lymphoblastoma; in 
the other 2 cases the tumor was of the mixed 
type. Each of the cellular forms appeared ca- 
pable of developing into any one of the three 
gross types. Examination of apparently un- 
involved bowel wall beyond what appeared 
to be the limits of sharply delineated tumor 
demonstrated extension for distances ranging 
up to 2 centimeters in 12 cases (36 per cent). 
There was nodal involvement in 23 cases (70 
per cent). 

Treatment consisted of efforts to resect 
widely and to remove adequate node-bearing 
mesentery in continuity. Postoperative roent- 
gen therapy was used in practically all cases. 
An operative mortality rate of 12 per cent was 
obtained, with all but 1 of the operative deaths 
occurring in the earlier years covered by the 
study. Of 14 patients surviving operation and 
eligible for 5 year follow-up studies, only 3 
survived for 5 or more years. 

The authors believe that postoperative 
roentgen therapy should follow adequate 
surgical excision in every case. 
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A CLINICAL AND PATHOLOGICAL STUDY OF THE SIG- 
NIFICANCE OF MALIGNANT PYLORIC OBSTRUCTION 
ON POSTRESECTION PROGNOSIS 


ALTON D. ANDERSON, M.D., MALCOLM B. DOCKERTY, M.D., and 
HOWARD K. GRAY, M.D., F.A.C.S., Rochester, Minnesota 


HE postoperative survival rate in 

cases of obstructing carcinomas of the 

pyloric end of the stomach has com- 

monly been considered to be higher 
than the average postoperative survival rate 
because of the earlier onset of symptoms in the 
course of the disease. This study was under- 
taken in an attempt to determine the results 
after resection of the grossly obstructing carci- 
noma of the pylorus and, in addition, to deter- 
mine the influence of allied factors on the ulti- 
mate prognosis. 

Little has been written on the importance of 
pyloric obstruction as a prognostic factor in 
gastric carcinoma, and in the few scattered 
reports in the literature there is no agreement 
concerning its significance. It is estimated 
that from 50 to 80 per cent of all gastric carci- 
nomas occur at or adjacent to the pylorus, and 
many of these cause obstruction (12, 18, 23). 
In 31.1 per cent of Harnett’s cases the initial 
roentgenologic examination showed evidence 
of pyloric obstruction. Bockus stated that 
pyloric obstruction supervenes in about half 
of the cases of gastric cancer prior to the pa- 
tient’s death. Walters, Gray, and Priestley 
reported the high incidence of 80.9 per cent of 
their patients with symptoms indicating py- 
loric obstruction. Grout on the other hand 
expressed the opinion that, as a whole, ob- 
struction is by no means a common feature of 
gastric cancer. 

The significance of pyloric obstruction in 
cases of gastric carcinoma is controversial. 
lor example, Kiefer stated, “It seems that the 
location of a malignant growth at or near the 
pylorus so that early obstruction results is a 
stroke of fortune highly favorable to the pa- 


From the Department of Surgery, Mayo Foundation, Uni- 
versity of Minnesota, and the Divisions of Surgical Pathology 
and of Surgery, Mayo Clinic. 


85 


tient.”” Eusterman and Bueermann wrote, 
“Pyloric obstruction is usually associated with 
a lesion in a favorable situation.”’ Snell stated, 
“From the standpoint of early diagnosis the 
fortunate patient is the person whose carci- 
noma develops near the pylorus where me- 
chanical symptoms appear early and necessi- 
tate medical care.” 

Harnett, of the opposite opinion, reported 
5 year survival of patients in only 21 per cent 
of his cases of pyloric cancer in which resec- 
tion was performed as compared to 30.3 per 
cent 5 year survivals in cases of midgastric 
lesions. Bockus wrote, “Lesions of the pylorus 
often produce symptoms before the growth 
achieves any great size but unfortunately 
lymphatic invasion of the regional nodes oc- 
curs comparatively early.” In 1937 Balfour 
also stated, ‘“The nearer the lesion is to the 
pylorus the more difficult it is to cure.” He 
reasoned that (1) the regional lymphatic 
structures are more easily removed when the 
lesion is in the body of the stomach and 
(2) surgeons follow the old premise of Kocher 
and remove only a minimal segment of the 
first portion of the duodenum. 

We were unable to find a single report that 
dealt specifically with pyloric obstruction and 
its significance in gastric cancer. 


MATERIALS AND METHODS 


Included in this study are all cases of clini- 
cally obstructing carcinoma of the pyloric end 
of the stomach in which the patients had re- 
tention of more than 500 cubic centimeters of 
gastric contents and had undergone partial or 
total gastrectomy at the Mayo Clinic some- 
time during the years 1940 to 1944 inclusive. 
In a total of 1,437 cases of gastric carcinoma, 
pyloric obstruction on this basis was present 
in 117. Of these, 17 were deleted from the 








86 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—DISTRIBUTION ACCORDING TO AGE 
AND SEX OF I00 PATIENTS HAVING OB- 
STRUCTING CARCINOMA OF THE PYLORUS 
























































Men Women 
Age, yr. No. 
No. Per cent No. Per cent 
30-39 5 2 2.6 3 13.7 
40-49 6 5 6.4 I 4-5 
50-59 40 32 41.0 8 36.4 
60-69 36 27 34.6 9 40.9 
70+ 13 12 15.4 I 4-5 
Total 100 78 100.0 22 100.0 
Oldest, yr. 78 78 70 
Youngest, yr. 31 39 3r 
Average age, yr. 59.6 60.6 56 





study because the operation performed was 
described as being palliative, leaving a total 
of 100 cases in which the surgical procedure 
was performed with the hope of cure. Sub- 
total gastrectomy was performed in gg cases 
and total gastrectomy in 1 case. Pathologic 
material from all these operations had been 
carefully preserved in ro per cent formalin 
and gross and microscopic studies were carried 
out in each case. . 

Gross examination of lesions fot type and 
determination of size showed a large rim of 
uninvolved dilated stomach above the proxi- 
mal margin of the lesion in every case, and the 
duodenal rim of tissue could be easily identi- 
fied in 97. The attached greater and lesser 
omenta with their important groups of lymph 
nodes likewise remained intact. 

Tissues were removed and used for micro- 
scopic study as follows: (1) a block from the 
duodenal rim, including a few millimeters of 
the pyloric end of the stomach, to determine 
the presence or absence of duodenal invasion, 
(2) a block 1 by 1 centimeter from the upper 
margin of the lesion to confirm the diagnosis 
and to determine the grade and microscopic 
type of the lesion, and (3) a block 1 by o.5 
centimeter from the serosal surface of the 
stomach adjacent to the lesion to determine 
the presence or absence of serosal involve- 
ment. In addition, blocks of tissue were re- 
moved from all available lymph nodes and, to 
complete our data, all original slides made at 
the time of operation were studied. All sec- 


tions were stained with hematoxylin and eosin 
after preparation by the frozen section meth- 
od. In selected instances paraffin blocks were 
used and stained with special stains for mucus. 


CLINICAL ANALYSIS OF DATA 


Age and sex. In this study there were 78 
men and 22 women, a ratio of 3.5:1. The 
average age for the entire group was 59.6 
years; that for the men was 60.6 years and 
for the women 56 years (Table I). 

Symptoms. A history of abdominal pain 
was elicited from 66 per cent of the patients. 
The pain varied greatly in character and se- 
verity. It was often intermittent and crampy 
and severest before emesis. It was usually 
associated with a sensation of fullness. All 18 
patients with symptoms similar to those at- 
tributable to ulcers had gained relief by inges- 
tion of food early in the course of their 
disease. 

Vomiting occurred in 70 per cent. It was 
the presenting symptom of 27 patients and a 
prominent symptom of 43 others. In each 
case the vomitus was described as a typical 
retention type, that is, considerably rancid 
and containing old food particles. Five pa- 
tients gave histories of gross hematemesis on 
at least one occasion. 

Loss of weight was the commonest symp- 
tom in the entire group, all but 6 patients (94 
per cent) having lost from 5 to 60 pounds (2.3 
to 27.2 kgm.). The average loss was 24.9 
pounds (11.26 kgm.). 

The duration of symptoms in this group 
varied from 2 weeks to 50 years. The majority 
of patients (58 per cent) had symptoms for 
less than a year. However, 8 per cent had 
symptoms for from 1 to 2 years, 20 per cent 
for from 2 to 5 years, and 14 per cent had 
symptoms of more than 5 years’ duration. 
Eighteen patients, all with symptoms of more 
than 2 years’ duration, had histories sugges- 
tive of peptic ulcer and in each of 4 cases a 
preoperative diagnosis was made of obstruct- 
ing duodenal ulcer. With few exceptions, the 
patients with courses of long duration re- 
ported that a change in the character of the 
symptoms had occurred shortly before their 
admission. A definite preoperative diagnosis 
of carcinoma of the pyloric end of the stomach 
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with obstruction was made in 76 cases. The 
remaining 6 patients had vague histories and 
findings and no attempt was made to differen- 
tiate between peptic ulcer and carcinoma. 

Physical findings. Significant physical find- 
ings were demonstrated much more frequently 
in this group than in the average group of 100 
patients with gastric cancer amenable to surgi- 
cal resection. In many instances this could 
be attributed entirely to the complication of 
obstruction. As has already been mentioned, 
the commonest finding, namely, loss of weight, 
was present in 94 cases. Thirty-six patients 
were found to have definite palpable masses, 
varying in size from 2 to 12 centimeters in 
diameter. Epigastric tenderness was noted at 
examination in only 32 cases. Gross disten- 
tion was noted at the initial examination of 14 
patients. Six of these had gastric peristalsis 
visible through the abdominal wall. On sub- 
sequent examination an additional 11 patients 
were found to have gastric distention. The 
liver was clinically enlarged in 7 cases, but 
gross metastatic involvement was not noted at 
operation in this group. Except for loss of 
weight there were no other significant physical 
findings in 31 of the 100 patients. 

Laboratory data. Values for hemoglobin 
were in excess of 12 grams per 100 cubic centi- 
meters of blood for 49 of the 100 patients and 
only 12 patients had values of less than 8.0 
grams. The lowest value for hemoglobin pre- 
operatively was 3.9 grams, the highest 16.0 
grams. Determination of gastric acids had 
been made in 93 cases. In many cases it was 
impossible to give the patient either a test 
meal or histamine because of the obstructive 
factor. The results, therefore, as listed in 
Table II, are only approximations. 

Gastric retention. As mentioned previously, 
only those patients were included in our study 
who were found to have retained more than 
500 cubic centimeters of gastric contents. 
This figure was chosen arbitrarily because we 
felt that retention of this magnitude or greater 
constituted an irrefutable criterion of a high 
degree of pyloric obstruction. The actual 
range of figures varied from 500 to 2,800 cubic 
centimeters. Most aspirations were done in 
the special gastric laboratory by trained per- 
sonnel but some were done at the bedside and 
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TABLE II.—CORRELATION OF VALUES FOR GAS- 
TRIC ACIDITY WITH PRESENCE OR ABSENCE 
OF HISTORY OF ULCER IN CASES OF OB- 
STRUCTING CARCINOMA OF THE PYLORUS 



































ee Patients with Patients with 
Free | Total patients history of ulcer | no history of ulcer 
hydrochloric 
acid, units 
No. Per cent No. | Per cent No. | Per cent 
° 52 ss9 | 3 | 20 | 40 | 62.8 
I to 30 34 36.6 6 | go | 28 | 35.9 
3I+ | 7 | 25 6 | go | « |] 23 
Total gastric } | 
analysis 93 | 100.0 15 | 100 78 | 100.0 
No gastric | | 
analysis 7 3 4 | 
Total too | L360 | 82 | 








the results were noted on the history by a 
member of the hospital resident staff. 


PATHOLOGIC ASPECTS 


Gross. The lesions were classified grossly 
according to the method of Borrmann into 
four main groups as follows: type I, sharply 
demarcated polypoid carcinoma; type II, 
sharply demarcated ulcerative carcinoma; 
type III, partly infiltrative carcinoma; and 
type IV, diffusely infiltrative tumors without 
sharp limits anywhere. 

Ninety-nine of the tumors were suitable for 
this type of analysis. Fifty-six demonstrated 
the tendency to infiltrate; 46 of these ap- 
peared to be spreading diffusely in all direc- 
tions (type IV), and 10 showed infiltration re- 
stricted to one side (type III). Forty-three of 
the growths appeared to be somewhat circum- 
scribed, 40 being of the ulcerative type (type 
II) and 3 being polypoid in nature (type I). 

The size of each lesion was obtained by 
measuring the greatest length, width, and 
thickness. Variations of from 2 by 2 by 1 
centimeter to 12 by 10.5 by 2 centimeters 
were noted. 

Thirty-seven growths encircled the pylorus, 
48 saddled the lesser curvature, 12 centered on 
the greater curvature, and 2 involved chiefly 
the anterior wall. The exact location of the 
lesion could not be ascertained on 1 specimen. 
Gross lymph nodes could not be found in 11 
specimens. In the other specimens lymph 
nodes were present most frequently in the 
omentum immediately adjacent to the lesion. 
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TABLE III. —DISTRIBUTION OF LESIONS ACCORD- 
ING TO BRODERS’ GRADE, DOCHAT’S MODI- 
FICATION OF DUKES’ TYPE, AND BORR- 
MANN’S TYPE 
























































Grade (Broders’) me 
ota 
Type No. 
I 2 3 4 
Dochat’s modification 
of Dukes’ type 
A 3 I I I 6 
B* ° 5 7 8 20 
3 ° To 23 41 74 
Total 3 16 31 50 100 
Borrmann’s type > ; rr 
I 2 I ° ° 3 
II ° rm | 53 13 40 
III I | ° 7 | 10 
IV | ° I | 16 | 29 | 46 
Total = | 36 | ax | sot | toot 





*In our series type B is a combination of Dochat’s types B-1 and B-2. 
tFigure includes 1 lesion of grade 4 which was unfit for gross study 
or Borrmann’s classification. 


In 28 specimens, they nested primarily in the 
attached gastrohepatic omentum and in 52 
specimens in the gastrocolic omentum; in 36 of 
these they were found simultaneously in both. 

Type. Dochat’s (7, 8) modification of 
Dukes’ classification of carcinoma of the rec- 
tum was used to determine the type of lesion in 
this study (Table III). Briefly it is as follows: 

A. Mucosal involvement. No extension be- 
yond the muscularis mucosae. 

B.' Extension into the submucosa and mus- 
cularis or to the serosa. The lymph nodes are 
not involved. 

C. Lymph node involvement. 

1Dochat’s types B-1 and B-2 were combined into a single type 
B in this paper. 

TABLE IV.—DISTRIBUTION OF PATIENTS AC- 
CORDING TO DUODENAL INVASION AND 
BRODERS’ GRADE OF THE LESIONS 





Duodenal invasion 





Grade Patients, No. 























Lesions, No. Per cent 
I 3 | I a 33-3 ae 
2 5 ee a ee oe 
3 | 30 | Ir 36.6 
4 | 49 | II 22.4 
Total No. | o7* | 24 24.7 








*Duodenal tissue was absent in 3 specimens. 


Dochat’s finding of serosal involvement in 
all of his cases with lymph node involvement 
was not true in 4 cases in this series. 

Microscopic pathologic features. In our mi- 
croscopic examination we directed our main 
effort toward grading the tumors. In doing so 
certain cell types were encountered as follows: 
(1) mucous cells in fair numbers in 48 cases; 
(2) characteristic fibrosis and “single filing” of 
cancer cells as seen in scirrhous growths in 18 
cases (28), and (3) a range spectrum from 
columnar cells to so-called blue cell types in 
the remaining cases. 

Grade (Broders’). The lesions were graded 
according to the method of Broders (4) and 
all were carefully checked by one of us (Dock- 
erty) (Table III). All were of adenocarcino- 
matous type. Table III shows further the 
tendency of the high grade lesions to be ex- 
tensive. Combination of the gross type and 
the microscopic grade of the lesion demon- 
strates that low grade lesions tend to be 
localized and polypoid in character and high 
grade lesions tend to be infiltrative and in- 
vasive (Table ITI). 

Duodenal invasion. Table IV shows that 
the duodenum was invaded microscopically by 
carcinoma in 24 cases (24.7 per cent of the 
cases in which duodenal tissue was present on 
the surgical specimen). This invasion was up 
to and certainly beyond the cut distal end of 
the duodenum in 1 case. A definite correla- 
tion could not be made between the incidence 
of spread to the duodenum and the grade of 
the lesion. However, separation of the lesions 
of low grades (1 and 2) from those of high 
grades (3 and 4) shows the incidence of duo- 
denal spread to be 11.1 per cent for the former 
group and 27.8 per cent for the latter group. 

Course and prognosis. A satisfactory follow- 
up was obtained by letter or by examination 
at the clinic in all but 1 case in this series. 
Seventeen patients survived 5 or more years 
after resection. However, 3 of these have died 
subsequently with recurrent carcinoma 72, 70, 
and 63 months after resection respectively. 
Of the 14 who were alive at the time of the 
last follow-up, 12 were apparently well and 
had survived from 60 to 93 months after oper- 
ation. The other 2 patients were both alive 
at 60 months after operation but with clinical 
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evidence of far-advanced recurrent carcinoma. 
It is thus seen that the original hope of cure 
was achieved in only 12 of the original 100 
patients and it is indeed possible that several 
of these may die from recurrent carcinoma. 

The clinical and pathologic findings of 17 
patients who survived 5 or more years are as 
follows: Their average age of 59.5 years coin- 
cided almost exactly with the average for the 
entire group (59.6 years). The ratio of men to 
women was 7.5:1 as compared to 3.5:1 for the 
entire series. Thirteen of the 17 patients who 
survived had lesions that were grossly local- 
ized: 2 had polypoid lesions and 11 had ulcer- 
ative lesions. Only 4 had lesions that were 
grossly invasive. 

Table V shows the breakdown of the sur- 
vivors according to Broders’ grades 1 to 4 and 
the per cent of patients in each group that 
survived 5 years. It is true that the total 
number is small but, as has been repeatedly 
shown, there is a definite correlation between 
the grade of the lesion and the chance of sur- 
vival (8, 9, 14-16, 31, 32). The distribution of 
5 year survivors according to a classification 
of lesions based on a combination of Broders’ 
grades with Dukes’ types shows that in 9 of 17 
cases, the lesions were classified in Dukes’ 
type A or B, that is, free of lymph node in- 
volvement (Table V). 

Surprisingly enough, duodenal invasion was 
noted in 3 of the 17 five year survivors. All 3 
patients were alive and well when last heard 
from 74, 84, and 93 months after resection. 

After resection 8 patients died before dis- 
missal from the hospital, making the hospital 
mortality rate 8 per cent. Each of these 8 
patients had undergone partial gastrectomy. 
Necropsy was permitted in 5 cases and re- 
vealed residual carcinoma in 3. The imme- 
diate cause of death, however, was generalized 
peritonitis in 3, bronchopneumonia in 1, and 
coronary infarction in 1. 


COMMENT 


Knox in 1922 (21) reported evidence of the 
significance of physical trauma by pressure 
and massage as a factor in increasing the inci- 
dence of metastasis in experimental cancer in 
mice. She also was able to demonstrate defi- 
nite motility in the living malignant cells. 
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TABLE V.—GRADES (BRODERS’) AND TYPES OF 
LESIONS (BORRMANN, DUKES’) OF 5 YEAR 
SURVIVORS 
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Nickell and Dockerty in their recent work 
demonstrated that the chance for 5 year sur- 
vival of patients undergoing resection of a 
carcinoma causing gross obstruction of the 
left portion of the colon was only half as good 
as that of patients without obstruction. They 
limited their cases to those patients who re- 
quired an emergency colostomy for decom- 
pression. Wilder used similar criteria for pa- 
tients having obstruction of the right portion 
of the colon and found the chance for 5 year 
survival to be only a third as good in cases of 
obstruction. In an attempt to explain the 
reasons for this Nickell and Dockerty referred 
to the earlier experimental work of Knox 
(20, 21) and submitted certain prognostic fac- 
tors present in the group with obstructed 


TABLE VI.—FIVE YEAR SURVIVAL RATES BY 
GRADE OF MALIGNANT DISEASE saahenansind ) 


Carcinoma with obstruction: Carcinoma with or without 
our series obstruction: 
total series* 





















































Patients lived 5 Patients lived 5 
) or more years T or more years 
— Roars after operation poet: after operation 
ders’) No. eee Ee 
No. Per cent | No. Per cent 
I 2 2 100.0 29 | 25 86.2 
2 15 7 46.7 | 187 | 110 58.8 
3 | 2 s | 172 | 315 | 95 30.2 
4 | 45 3 6.7 | 266 62 | 23.3 
Not 
stated -- — — | 1,154 272 23.6 
| 
Total | ot | 17 | 38. 7 1,951 | 564 28.9 








*Walters, Waltman, Gray, H. K., and Priestley, J. T. (32). 
tInquiry as of January 1, 1951. Hospital mortality 8 excluded in 
the calculation of survival rates. 
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colon. These were as follows: (1) Damage to 
the intestinal wall by increased intraenteral 
pressure causing increased permeability of the 
wall with increased lymphatic absorption may 
facilitate early spread of cancer. (2) The in- 
flammatory swelling, distention, and engorge- 
ment of the vessels and edema of the intestinal 
wall and of the carcinoma itself in all prob- 
ability will cause the breakdown of protective 
barriers. (3) Hypertrophy of the musculature 
and attempts by the bowel to force material 
through an increasingly smaller aperture may 
result in trauma to, and vigorous massage of, 
the tumor which may induce earlier and more 
widespread metastasis. (4) The motility of 
cancer cells is of debatable significance but has 
been demonstrated. Also there is the possi- 
bility of elaboration by the cancer cells of 
some lytic or other damaging property which 
will enable malignant cells to break through 
the basement membrane and invade deeper 
tissues. Whatever this invasive property 


might be, the intestinal wall damaged by ob- 
struction would offer an easier pathway of 
extension. 

The stomach, when pyloric obstruction su- 
pervenes, responds in a way similar to the 


obstructed colon and distention, edema, hy- 
pertrophy of the walls, and engorgement of the 
vessels develop. These developments were 
apparent to some degree in all cases in this 
series. The obvious question then arises: 
How does the prognosis of gastric cancer with 
pyloric obstruction compare to the overall 
prognosis in carcinoma of the stomach? 

The 5 year survival rate in this series 
among the patients surviving the immediate 
postoperative period was 18.7 per cent (Table 
VI). Subsequent recurrences in our group of 
patients has cut the rate of expected cures to 
13.29per cent. 

A comparison of the percentage of our 
group of traced patients who survived gastrec- 
tomy with Walters, Gray, and Priestley’s 
group of patients having gastric carcinoma 
who survived gastrectomy shows their corre- 
sponding figure to be 28.9 per cent, a differ- 
ence of 10.2 per cent (Table VI). Further 
analysis of Table VI shows that the prognosis 
for patients having lesions of grade 1 is good 
regardless of the presence of obstruction. The 


prognosis if lesions are of grades 2, 3, and 4, 
however, is significantly poorer in the presence 
of obstruction. Other reports of 5 year sur- 
vivals from the larger clinics are as follows: 
State, Moore, and Wangensteen, 21.5 per cent; 
Custer, 27.06 per cent; Harnett, males 28.6 
per cent, females 29.8 per cent; Gatewood, 
39.5 per cent. 

In this study of patients having obstructing 
carcinoma of the pyloric end of the stomach it 
is interesting to note that 66 per cent of all 
patients had symptoms of less than 2 years’ 
duration. In the group of 17 patients surviv- 
ing 5 years or longer, 12 (70.6 per cent) had 
symptoms referable to the stomach for more 
than 2 years. This finding coincides with the 
observation of Gray and others (1, 14-16, 25) 
that a short history indicates a grave prognosis. 

The finding in this series that 13 of the 17 
patients surviving 5 years had lesions that 
were grossly localized, Borrmann’s type I or 
II, in spite of the fact that the majority of in- 
dividual lesions were of infiltrating types, 
Borrmann’s type III or IV, is in agreement 
with the original observations of Borrmann 
and the work of Schindler (26, 27). 

In all cases microscopic grading corre- 
sponded closely with the overall findings of 
Broders (5) for cancer of the stomach. The 
value of his method of grading as a prognostic 
sign, as has been repeatedly noted (7-9, 
14-16, 31, 32), is again apparent (Table VI). 
Of the 91 traced patients 9 of 17 (52.9 per 
cent) with lesions of grades 1 and 2 survived 
5 years while only 8 of the remaining 74 pa- 
tients (10.8 per cent) with lesions of grades 3 
and 4 survived 5 years. This last survival 
rate for our patients having pyloric obstruc- 
tion is considerably lower than the 5 year 
survival rates of 30.2 per cent and 23.6 per 
cent for patients having lesions of grades 3 
and 4, respectively, as quoted by Broders (5). 

The significance of involvement of lymph 
nodes was in keeping with known facts. Six 
of 10 patients without peritoneal involvement 
were in the group surviving 5 years and 8 of 
24 patients without metastasis to lymph nodes 
were in the surviving group. This agrees with 
the original work of Dochat and that of 
Dochat and Gray in which it was concluded 
that the grade of the lesion and the extent of 
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spread taken together definitely influence the 
duration of postoperative life. 

In our study 3 of 24 patients (12.5 per cent) 
with duodenal invasion were in the group sur- 
viving 5 years as compared to the overall 5 
year survival rate of 17 per cent, a difference 
of only 4.5 per cent. In 1947 Marvin reported 
extensive studies of the routes by which duo- 
denal invasion occurs and the incidence of 
involvement of each layer of the duodenal 
wall. No attempt was made to repeat his 
studies in this paper. The 2 year survival rate 
in Marvin’s series without duodenal invasion 
was 20 per cent higher than in his cases with 
duodenal invasion. All of Marvin’s traced 
patients with extension of the disease beyond 
the distal end of the resected specimen died 
with an average postoperative life of 1 year. 


SUMMARY AND CONCLUSIONS 


Included in our study are the cases of 100 
patients having clinically obstructing carci- 
noma of the pyloric end of the stomach with 
retention of more than 500 cubic centimeters 
of gastric contents who underwent resection 
with the hope of cure between 1940 and 1944 
inclusive. Partial gastrectomy was performed 
in 99 cases and total gastrectomy in 1 case 
with a hospital mortality rate of 8 per cent. 
This analysis suggests the following con- 
clusions: 

1. Contrary to common belief gross pyloric 
obstruction by itself is indicative of a poorer 
postresection prognosis than is indicated in the 
absence of obstruction in cases of carcinoma 
of the stomach (18.1 per cent, Walters, Gray, 
and Priestley). Four factors presented by 
Nickell and Dockerty in cases of obstructing 
carcinoma of the left portion of the colon are 
applicable and are suggested in this paper as 
important reasons for the poorer prognosis in 
cases of obstruction owing to gastric cancer. 

2. A history of short duration of symptoms 
suggests the course of the disease is rapidly 
progressive while long duration of symptoms 
with or without ulceration is more hopeful. 

3. From a pathological standpoint a grossly 
infiltrating lesion, Borrmann’s type III or IV, 
is of serious significance; a localized lesion, 
Borrmann’s type I or II, is net favorabie signifi- 


cance. 
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4. Prognosis is definitely influenced by the 
microscopic (Broders’) grade of the lesion and 
by the presence of involvement of the serosal 
surface of the stomach, lymph nodes, and the 


duodenum. 
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OBSTRUCTION OF THE COMMON BILE DUCT 


Viscosity Studies 


M. W. EISENSTEIN, M.D., M.S. (Surg.), F.A.C.S., H. NECHELES, M.D., Ph.D., F.A.C.P., 
GERTRUDE ASROW, and LAMAR WALKER, Chicago, Illinois 


RECENTLY reported study on ob- 
struction in the common bile duct 
and ampulla of Vater suggested the 
possibility of a mucus plug as a cause 

of the obstruction (4). In 1947 Bergenfeldt 
reported his experiences with the surgical as- 
pect of acute hepatitis. He described 7 cases 
of acute hepatitis operated upon in which the 
jaundice had not been relieved by medical 
therapy. At operation, the biliary passages 
were perfused with a contrast medium such 
as that used for cholangiography, followed by 
perfusion with normal saline in certain cases. 
The jaundice disappeared rapidly following 
this treatment, and the patients recovered and 
remained well. Bergenfeldt advanced the hy- 
pothesis that there was a relative obstruction 
in the lower half of the common bile duct 
consisting of an accumulation of tough mucus 
and an adhesion of the mucus surfaces, suf- 
ficient to obstruct bile flow, already under 
subnormal pressure due to the hepatitis. The 
latter is accentuated by the impeded flow of 
bile, the pressure drops still further, and a 
vicious circle develops, which may be broken 
by the surgical intervention. Bergenfeldt 
stressed that this relative obstruction in the 
common bile duct must not be considered as 
the cause, but as a result and a complication 
of the hepatitis. In support of this hypothe- 
sis he gave the postmortem findings in a pa- 
tient who died of acute hepatitis; when the 
biliary passages were perfused at autopsy, a 
firm plug of mucus was expelled from the 
papilla of Vater, followed by large quantities 
of loose mucus. Von Haberer and Blackhaus 
and Nordmann, quoted by Bergenfeldt, have 
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stated that mucus was present in the common 
bile duct of several patients suffering from 
hepatitis, on whom they had operated. Ber- 
genfeldt also reviewed the literature relative 
to successful treatment of acute hepatitis by 
means of intestinal intubation and infusion 
of magnesium sulfate solution (3, 5, 6, 8). In 
these reports, mention was made of the ex- 
pulsion of mucus and products of inflamma- 
tion from the common bile duct. Finally, in 
the opinion of Bergenfeldt, the results of ser- 
um citric acid and serum phosphatase tests 
tended to support his proposed hypothesis. 
He considers that, on grounds of repeated 
satisfactory effects of surgical therapy, sur- 
geons should take up a more active standpoint 
than formerly in the treatment of acute 
hepatitis. 

With this as a background, an attempt was 
made to duplicate in the laboratory animal 
what seems to be present in the human. We 
are presenting a study on the responses of 
the papilla of Vater to the introduction of 
solutions of varying viscosity into the lower 
half of the common bile duct. Solutions of 
lesser viscosity pass into the duodenum readi- 
ly. It seemed reasonable to assume that solu- 
tions of greater viscosity would have more 
difficulty until a degree of viscosity would be 
reached which would not permit passage 
through the papilla of Vater. The solution 
to be tested must be one that is easily handled, 
it must not be absorbed, and it must not irri- 
tate either the common bile duct or the sphinc- 
ter of Oddi. In a previous article (4) it was 
shown that drugs in solution, when perfused 
through the common bile duct, exert their 
effect upon the sphincter of Oddi only after 
they have passed into the duodenum. The 
solution which seemed to be most acceptable 
was that of methyl cellulose in saline. It can 
be prepared easily in varying viscosities and 
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Graph 1. Perfusion rates through physical system with- 
out dog. 


it is inert, exerting no secondary effects upon 
the common bile duct or the sphincter of Oddi. 


METHODS 


Methyl cellulose was dissolved in cold iso- 
tonic saline solution and was left standing for 
24 hours in order to obtain constant viscosity. 
Relative viscosity was determined by the rate 
of flow through a graduated 25 cubic centi- 
meter pipette at a room temperature of 28 
degrees C. 

The values in Table I are not corrected, 
and the rates of flow of water and of saline 
solution are indicated in the lowest column. 
All tests were performed repeatedly and the 
values in Table I represent averages. 
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Graph 2. Perfusion rates through sphincter of Oddi in 
dog. Note variations in rate of perfusion at the same level 
of hydrostatic pressure, due to variations in the resistance 
of sphincter of Oddi. 


TABLE I.—VISCOSITY OF METHYLCELLULOSE 


Per cent 


€ Viscosity 
solution i 


in seconds 


The experimental procedure was similar to 
that used in the human by Layne and Bergh 
and by Necheles and Kozoll in man and in 
dogs. Mongrel dogs of both sexes, weighing 
from 10 to 21 kilograms, were anesthetized 
with intravenous sodium pentobarbital solu- 
tion. The abdomen was opened in the mid- 
line, the common bile duct incised and can- 
nulated, the tip of the cannula pointing toward 
the duodenum. The proximal end of the duct 
was cannulated for bile drainage. The distal 
cannula was connected to a burette contain- 
ing the solutions to be perfused. The fluid 
level of the burette above the common bile 
duct was kept constant. In a number of ex- 
periments, solutions of the same viscosity were 
perfused from varying levels, in an effort to 
determine the influence of fluid pressure upon 
the rate of flow through the papilla of Vater. 
The same perfusion system, i.e., the same 
burette, rubber tubes, and the same cannula 
for the common duct were used throughout all 
experiments. An intestinal cannula was in- 
serted into the duodenum distal to the papilla 
of Vater, to provide for the outflow of the 
solutions tested and to prevent effects on the 
function of the sphincter of Oddi from dis- 
tention of the duodenum. Volumes of 10 cubic 
centimeters of the solutions were perfused 
through the common bile duct, and the rate 
of perfusion was recorded. The results ob- 
tained by perfusing the solutions through the 
common bile duct were compared with the 
results obtained by perfusing the same solu- 
tions, through the same rubber tubing and 
cannula, and with the same pressure, outside 
of the dog. The differences between the two 
sets of results are due mainly to the resistance 
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at the sphincter of Oddi. By using solutions 
of varying viscosity, we hoped to learn just 
how viscid a solution could be perfused through 
the common bile duct into the duodenum and, 
by varying the height of the column of solu- 
tion, how much pressure would be needed to 
perfuse the particular solution being tested. 
Arbitrary heights were adopted, from 15 to 
35 centimeters above the level of the common 
bile duct, with intermediate points at 10 cen- 
timeter levels. The rate of flow is dependent 
upon 3 factors; the viscosity of the solution, 
the height of the column of fluid, and the fric- 
tion in the physical system of tubes. The last 
factor was constant in all experiments. The 
solutions tested were normal saline solution 
and varying concentrations of methyl cellulose 
in saline, from dilute to very viscid solutions 
(0.2 to 4.4 per cent). It was soon seen that 
the 4.4 per cent solution of methyl] cellulose was 
too thick. It adhered to the burette and rub- 
ber tubing, making determinations inaccurate. 


RESULTS 


Graph 1 presents perfusion rates through 
the physical perfusion system without the dog, 
solutions of different viscosities at various lev- 
els of hydrostatic pressure being used. The 
graph demonstrates that, the more viscid the 
solution, the longer the time necessary for a 
measured volume of fluid to flow through the 
cannula. There was not much change in the 
rate of flow as the height of the column of 
solution was lowered until a critical height was 
reached at 27 centimeters, approximately 30 
centimeters (60 per cent) below the starting 
point. It is apparent that, with decreasing 
hydrostatic pressure, the internal friction in 
the physical system of tubes begins to become 
more evident. Naturally, the viscosity of the 
perfusing fluid is important so far as the rate 
of flow in general is concerned. This is seen 
in Graph 1 with 0.46 per cent methyl cellulose, 
where a sharp break in the curve occurred at 
27 centimeters hydrostatic pressure. In gen- 
eral, the more viscid the solution, the longer 
it takes for a measured amount to pass through 
the cannula, the lower the column of fluid in 
the burette, the longer the time necessary. 

Graphs 2 to 4 represent the results obtained 
in 3 dogs. Each curve shows the effect of vary- 
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Graph 3. Perfusion rates through sphincter of Oddi in 
dog. Note that viscid solutions may pass through the 
sphincter faster than less viscid ones, due to variations in 
tone of sphincter. 


ing pressure levels on perfusion rate for a given 
concentration of methyl cellulose solution. 
Repeated determinations at the same levels, 
using the same viscosity of solution, revealed 
differences in the time necessary for equal 
volumes of solution to pass into the duodenum. 
Solutions of greater viscosity did not neces- 
sarily take longer to pass through than did 
solutions of lesser viscosity, when testing was 
done at the same hydrostatic pressure and 
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Graph 4. Perfusion rates through sphincter of Oddi in 
dog. Note minimal degree of perfusion with 0.925 per 
cent methyl cellulose (M.C.) and faster rate with more 
viscid 1.85 per cent methy] cellulose, due to variations in 
tone of sphincter. 
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Graph 5. Perfusion rates in the dog and with the physical 
system only, with solutions of increasing viscosity at con- 
stant hydrostatic pressure. 


over the same period of time. As is seen in 
Graphs 2 to 4, the curve produced when saline 
solution was used was a rather regular one, 
until the level of 27 or 37 centimeters was 
reached, when there was a sudden and large 
increase in the time required for a measured 
volume to pass through. Minor differences 
were detected between several determinations 
at the same hydrostatic pressure. The curve 
produced by 0.46 per cent methyl cellulose 
(Graph 3) illustrates wide fluctuations, at one 
point approximating that produced by the 
saline curve. Actually, at several points, the 
0.46 per cent methyl cellulose took less time 
to pass through the papilla of Vater than it 
did for the less viscid 0.23 per cent methyl 
cellulose at the same level above the common 
bile duct (Graph 2). The differences in time 
required for the same solutions at equal hy- 
drostatic pressures to pass through the papilla 
of Vater are due to changes in tone of the duo- 
denum and the sphincter of Oddi. Up to a 
certain point the tone of the sphincter also 
plays a part in allowing a more viscid solu- 
tion to pass into the duodenum in a shorter 
period of time than it will allow a solution of 
lesser viscosity. However, if a solution has a 
high degree of viscosity, the tone of the sphinc- 
ter plays little part; that solution just is not 
going through. 

Solutions of lower viscosity lend themselves 
to more accurate timing, so a review of the 


timing of the passage of saline through the 
cannula outside the body as against the pass- 
age of saline through the cannula, the papilla 
of Vater, and into the duodenum is of interest. 
With the column of saline in the burette at a 
level of 57 centimeters, 10 cubic centimeters of 
saline passed through the cannula itself in 13 
seconds, whereas the same amount of saline, 
from the same height in the burette required 
from 35 to 40 seconds to pass through the 
cannula and into the duodenum. The differ- 
ence between the two values is due to the 
presence of the sphincter of Oddi and the 
duodenum, and their variations in tone. The 
differences as expressed in per cent are even 
more impressive, being 184 to 192 per cent 
greater. A review of the differences, when the 
0.23 per cent methyl cellulose is used, is even 
more striking. The figures are 15 seconds from 
the control without the dog and from 25 to 77 
seconds when the sphincter of Oddi exerts its 
influence, an increase of 67 and. of 366 per cent. 

Graph 5 presents the rates of perfusion 
through the physical system and through the 
dog preparation. The height of the column in 
the burette was kept constant at 57 centi- 
meters above the level of the common bile 
duct, while solutions of varying viscosity were 
tested. The curve is nearly a straight hori- 
zontal line, until the 2.18 per cent methyl 
cellulose solution was used, when a sudden 
marked elevation occurred, i.e., a sudden de- 
crease in the rate of flow which was much 
greater in the dog preparation than in the per- 
fusion system. Graph 6 demonstrates the same 
phenomenon. However, there were variations 
in the pattern, the more viscid 0.537 per cent 
methyl cellulose passing into the duodenum at 
a more rapid rate than a 0.265 per cent methyl 
cellulose solution. The control curve for this 
experiment, without the sphincter, shown in 
the same graph is remarkably constant for 
each determination—the changes being asso- 
sociated with the differences in viscosity. An 
attempt was made to remove the influence of 
the sphincter tone. The animal was given 50 
milligrams of papaverine intravenously after a 
prolonged waiting period for the concentrated 
methyl cellulose to flow into the duodenum. 
There was a shortening of the rate of perfusion 
by 172 and 146 seconds. 
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This effect of papaverine was demonstrated 
repeatedly. In another experiment the height 
of the fluid in the burette was kept constant at 
57 centimeters above the level of the common 
bile duct and only one solution was used, 2.27 
per cent methyl cellulose. The readings were 
recorded for each 10 cubic centimeter volume, 
and the average calculated for each group of 
4 determinations. The time necessary for 10 
cubic centimeters of solution to enter the duo- 
denum varied from 140 to 160 seconds, whereas, 
when papaverine was administered in a dosage 
of 65 milligrams every 30 minutes, the figures 
varied from 104 to 120 seconds, pointing out 
the effect of relaxation of the sphincter of Oddi 
on the perfusion rate of a rather viscid solution. 


DISCUSSION 


The problem of obstruction in the common 
bile duct and papilla of Vater due to a mucus 
plug or plugs has been debated for some time, 
and at present is still unsettled. Virchow in 
1864 described the condition he called ‘“‘ca- 
tarrhal jaundice” and felt it was due to a ca- 
tarrhal inflammation of the common bile duct, 
ampulla of Vater, and duodenum. At the 
present time this condition, called infectious 
hepatitis, is considered to be a virus infection 
although, as mentioned by Bockus, there are 
undoubtedly instances in which the causative 
process is actually an obstructive catarrh of 
the biliary ducts, in which liver cell damage 
does not exist or is a secondary development. 

In the presence of a normal extrahepatic 
biliary system the common bile duct has no 
power of concentration. However, it is not 
an uncommon finding in the absence of the 
gallbladder, or in the presence of a nonfunc- 
tioning gallbladder, to find that the common 
bile duct has assumed some of the function of 
the gallbladder. The common bile duct be- 
comes larger, somewhat thick-walled, and it 
contains thick dark bile in contradistinction to 
the thin watery golden bile usually found. It 
is, therefore, supposed that a certain degree of 
concentration of bile could take place in this 
instance. If the concentration becomes marked, 
the bile would be syrupy and behave in a man- 
ner similar to the thicker solutions of methyl 
cellulose as noted in our experiments. If in- 
flammation of the common bile duct occurs, 
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Graph 6. Same as Graph 5. Intravenous papaverine 
decreased rate of perfusion by 146 to 172 seconds. 


especially in the one that has assumed the 
ability to concentrate bile, one could expect 
formation of mucus, increasing the viscosity 
of the bile. A highly concentrated bile in an 
inflamed common bile duct, with the forma- 
tion of mucus, may act as an obstruction to 
the flow of bile into the duodenum. This 
mechanism could be more apparent and effec- 
tive in the presence of an irritable sphincter of 
Oddi, which so frequently is the case in the 
presence of inflammation. The article by 
Bergenfeldt seems to bear out this hypothesis, 
and several clinical observations made by us 
appear to support it. An infant developed pro- 
gressively increasing jaundice soon after birth. 
The child was suspected of having a congeni- 
tal anomaly of the extrahepatic biliary tree 
with resulting obstructive jaundice. Explora- 
tory laparotomy was not considered because 
of the rapidly downhill course and congenital 
heart disease, and the patient was referred to 
one of us. Parenteral fluid was given to hy- 
drate the patient, together with decholin to 
stimulate the formation of a large amount of 
thin watery bile, and trasentine subcutane- 
ously, to relax the sphincter of Oddi. Several 
days later the jaundice began to recede and 
disappeared. The child did well and left the 
hospital. This boy had been in a state of de- 
hydration with resultant increase of bile viscos- 
ity. Apparently, the thick bile with or with- 
out mucus plug was of sufficient viscosity to 
act as an obstruction of the common bile duct. 
Hydration and decholin aided in decreasing 
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the viscosity of the bile and increased the hy- 
drostatic pressure within the common bile duct, 
thereby forcing the bile past a relaxed sphinc- 
ter of Oddi, to relieve the obstruction. In 
a 50 year old female patient a cholecystectomy 
for chronic cholecystitis with cholelithiasis and 
a resection of a Meckel diverticulum were per- 
formed. The common bile duct was examined 
at the time of operation and found to be normal 
to inspection and palpation. She did well for 
3 days, when jaundice was noted. Serum bili- 
rubin had risen to 1.5 milligrams per cent, 
and bilirubinuria was present. She was placed 
on adequate intravenous fluids, decholine and 
papaverine. The jaundice subsided in 3 days 
and the patient has remained well. The jaun- 
dice in this instance may well have been due 
to increased viscosity of the bile in the com- 
mon bile duct. The rapid disappearance of 
bilirubinemia and bilirubinuria after adequate 
hydration and administration of decholin and 
papaverine seems to bear out this hypothesis. 

All surgeons have seen mild to moderately 
severe jaundice of an obstructive nature fol- 
lowing gallbladder surgery. The resultant anx- 
iety is understandable, because of the fear of 
a technical error and injury to the extra- 


hepatic biliary tree or of the possibility of hav- 
ing left a stone in the common bile duct. The 
speed with which these clinical pictures may 
clear following adequate hydration of the pa- 
tient and administration of spasmolytic drugs 
may be due to a temporary obstruction by 
thick bile, with or without mucus. 


SUMMARY 


The rate of flow of solutions of varyin~ 
viscosities through the common bile duct w<s 
determined in anesthetized dogs. 

The rate of flow diminished as viscosity i 
creased, and, with the most viscous solutior :. 
flow stopped entirely. In the dog, variatio - 
of tone of the duodenum and of the sphinci - 
of Oddi often affected the rate of flow co... 
siderably. 

Viscous bile or viscid solutions may produ 
an obstruction in the common duct. Clinic: ! 
cases are quoted which seem to prove tis 
contention. 
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GASTRIC CARCINOMA 


A Statistical Study Based on 344 Cases from 1938 Through 1947 


EDWARD E. JEMERIN, M.D., F.A.C.S., and RALPH COLP, M.D., F.A.C.S., 
New York, New York 


ARCINOMA of the stomach is re- 
sponsible for one-fifth to one-third of 
all carcinoma deaths in the United 
States. Since cancer is second only to 

heart disease as a cause of death, the import- 
ance of gastric carcinoma is self-evident. It is 
therefore incumbent upon all who treat an 
appreciable number of such cases to present 
the pertinent data. It is only in this way that 
the disease can be evaluated and the results of 
treatment appraised. 

This report is based upon 344 consecutive 
cases admitted to the Surgery C Ward Service 
of The Mount Sinai Hospital from 1938 
through 1947. Various members of both the 
visiting and resident staffs participated in the 
actual surgery. A 10 year period was selected 
so that whenever possible informative com- 
parisons could be made between findings in the 
first and second 5 year periods. The year 1947 
was taken as the stopping point of the study 
to provide a minimum of a 3 year follow-up. 


SEX AND AGE INCIDENCE 


There were 239 males and 105 females. The 
ratio of 2.3 to 1.0 corresponds fairly closely 
with that observed in other reported series. 

The age incidence is recorded by decades as 
follows: in the group between 20 and 29 years 
old, no cases; in the 30 to 39 year group, 20 
cases; the 40 to 49 year group, 64 cases; the 
50 to 59 year group, 123 cases; 60 to 69 years, 
10g cases; 70 to 79 years, 28 cases; and 80 to 89 
years, no cases. All but 48 of the cases 
occurred between the ages of 41 and 70 years. 
The youngest patient was 31 years old (there 
were 3 of this age), the oldest 79. The mean 
incidence of 123 cases was in the sixth decade, 
the next greatest incidence in the seventh 
(109 cases). 


_From the Surgery C Service of the Mount Sinai Hospital, 
New York. 
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ETIOLOGY 

Etiological factors suggested by various 
workers have included hormonal influences 
possibly related to age and sex, constitutional 
susceptibility, dietary factors, infection, the 
temperature and irritant qualities of ingested 
food, and organic precursors such as gastric 
ulcer, atrophic gastritis, and polypi. Little that 
is conclusive can be derived from the evidence 
except that the influence of the irritant quality 
and temperature of ingested food on the gas- 
tric mucous membrane of a susceptible indivi- 
dual must be considered, and that since gastric 
carcinoma probably does not arise de novo 
from a norma] mucous membrane, certain 
lesions such as gastritis, ulcer, and polyp may 
predispose to its development. 


DURATION OF SYMPTOMS 


Carcinoma may be present in the stomach 
for a long time before it causes symptoms. 
This is supported by the fact that patients 
with complaints of extremely short duration 
may show at the time of surgical exploration 
not only advanced lesions with regional lymph 
node involvement but even distant meta- 
stases. Moreover it is not uncommon for pa- 
tients who have undergone surgery to remain 
asymptomatic for months even though the 
resected specimens showed carcinoma at the 
point of division or subsequent autopsy re- 
vealed local recurrence. Symptoms apparently 
do not occur until ulceration causing pain or 
bleeding, obstruction, appreciable tumefaction 
or extensive rigidity of the gastric wall de- 
velops, and this may be a considerable time 
after the growth’s inception. 

Even after symptoms have appeared, how- 
ever, only too many cases are subjected to an 
inordinate diagnostic delay. Treatment, in 
this series, was almost invariably instituted 
promptly after the diagnosis was made so that 
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TABLE I.—DURATION OF SYMPTOMS PRIOR TO 
DIAGNOSIS ARRANGED CHRONOLOGICALLY 





SSS] 


Duration of symptoms 





Year | | | 
3-6 |6 -_ I-2 2 


s. | mos. I yr. 


| Not 
yrs. | yrs.t+ | 


recorded 


1938 | oo | 7 | 
1930 * | ac 
1940 | 8 | eat 8 | ‘ | 

194! 5 ; iS 


1942 


First 5 yrs. | Total 157 
| 


19043 | 


1944 
5 


| | 
| | 
Second syrs.| 40 | 36 | 38 | 37 | | 15 Total 187 


Total nee 31 Total 344 





for all practical purposes the interval between 
onset of symptoms and surgical exploration 
was the same as that between onset and diag- 
nosis. In Table I, the duration of symptoms 
prior to diagnosis (and treatment) is classified 
for the 313 of the 344 cases in which it was 
recorded. The duration was more than 6 
months in 169 cases (54 per cent), more than 
I year in 97 (31 per cent). To put it another 
way, only 46 per cent of the patients (144) 
were given their opportunity for cure within 6 
months of the onset of symptoms; an addi- 
tional 23 per cent (72) waited between 6 
months and a year before the diagnosis was 


TABLE II.—SYMPTOMS ACCORDING TO 
FREQUENCY OF OCCURRENCE 


Incidence. 
No. times 
256 
247 
133 
129 
128 
116 
54 
46 
Dysphagia 37 
RUNNERS 6 2c oes. ec orc ease xckse sala le Severe 24 
Previous diagnosis gastric lues............... 3 
Previous pernicious anemia 2 
Miscellaneoust 43 
*Unproved, history alone, 11 times; proved, x-ray or operation, 35 
(gastric, 17, duodenal, 8, unspecified location, 10 times). 
tDizziness 5, diarrhea 5, anemia 5, pallor 4, fatigue 3, numbness of 
fingers 3, mass 3, constipation 3, fainting 2, burning of tongue 2, cramps 
2, singultus 2, abdominal distention 2, sense of weight in epigastrium 1, 
fecal odor to breath 1. 


Symptom 


RV SPNE MOSS 55 5.6:05)b nich anise SRO RR AEE SS ea ae 


Indigestion 
Weakness... .cc6cs.s 
Vomiting 

Anorexia 
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made and operation undertaken. In only 24 
per cent (74) was the interval between onset of 
symptoms and institution of treatment less 
than 3 months while 14 per cent (44 cases) had 
been symptomatic for more than 2 years be- 
fore the diagnosis was finally made. The 
diagnostic delay in 46 cases was due to the 
acceptance of a diagnosis of peptic ulcer as an 
explanation for the symptoms complained of. 
Twenty-one of these ‘ulcer’ cases had been 
followed and treated for more than 2 years be- 
fore the diagnosis of gastric carcinoma was 
established or surgery resorted to. The diag- 
nosis of ulcer was made on the clinical picture 
alone in 11 of the cases, by roentgenology or 
operation in 35. Of these thirty-five 17 were 
reported as gastric ulcer, 8 as duodenal, and in 
10 the location was vague or not specific. 
Three additional cases had been observed and 
treated for varying intervals with the diag- 
nosis of gastric lues. 

This unfortunate delay before diagnosis and 
treatment has not been diminished with the 
passage of time as is shown by comparing the 
first with the second 5 years of the series. 
From 1938 through 1942, 48 per cent of the 
patients came to treatment within the first 6 
months after the appearance of symptoms, 
and an additional 24 per cent were treated be- 
tween 6 months and a year. In the 1943 
through 1948 period 44 per cent were explored 
within 6 months and 22 per cent between 6 
months and a year. In both groups the diag- 
nosis was being made too late for the most op- 
timistic outlook from treatment. 


SYMPTOMS AND SIGNS 


All patients presented symptoms referable 
to the gastric lesion. The incidence of symp- 
toms complained of in our series of 344 cases is 
listed in Table II. Weight loss, pain, indiges- 
tion, weakness, vomiting, and anorexia were 
the most common. Weight loss occurred early 
and was frequently marked. In more than 50 
cases the loss was greater than 20 pounds. 
The maximum weight lost was 91 pounds. 
There is no evidence that the carcinoma per se 
caused direct interference with nutrition with 
resultant weight loss. The loss was presum- 
ably due to the mediation of other symptoms 
such as pain, anorexia, and obstruction, which 
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prevented adequate food intake. Weakness 
was usually associated with weight loss al- 
though the degree was not necessarily propor- 
tionate. 

Pain was not only present in most of the 
cases (247) but was the most frequent present- 
ing or initial symptom. In most cases the pain 
was upper abdominal in location, usually in 
the epigastrium or right upper quadrant. Oc- 
casionally it was situated retrosternally or in 
the left upper quadrant, rarely in the back, 
chest, or other portions of the abdomen. Ra- 
diation was infrequent. When it occurred it 
was usually to the back. The intensity varied 
from mild to severe. The relationship to the 
ingestion of food was irregular. Usually the 
pain was induced by eating but the time in- 
terval varied. Occasionally there was relief by 
food, but in most instances the pain was either 
unrelieved or incompletely relieved and in 
some cases actually worsened. In a number of 
patients the pain followed the- ulcer pattern, 
and it has already been state that a previous 
long-standing ulcer history was obtained in 46 
cases. In most of these, however, there was a 
gradual loss of the characteristic ulcer peri- 
odicity. Pain in the morning before breakfast 
was not uncommon, and constant pain relieved 
only by narcotics was observed in a few cases. 

Indigestion was the next most common 
symptom. Nausea, postprandial fullness or 
distress, heartburn, belching, eructation and 
regurgitation were included in this category. 
Sometimes it was difficult to decide whether 
marked distress should be classified as indiges- 
tion or pain, or whether nausea and regurgita- 
tion should be classified with indigestion or 
vomiting but these were purely academic de- 
cisions of no practical importance. Some pa- 
tients complained sometimes of pain, some- 
times of distress, indicating that these are 
probably just different degrees of response. 

Vomiting occurred in more than a third of 
the cases and usually indicated an obstructive 
growth at the pylorus or cardia. Hematemesis 
was surprisingly uncommon, occurring in only 
24 cases. However, that major bleeding oc- 
curred much more frequently is shown by a 
history of gross melena in 54 patients. 

Anorexia was a rather common complaint 
noted in 116 instances. Dysphagia occurred 
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TABLE III.—PHYSICAL SIGNS IN ORDER OF 
FREQUENCY OF OCCURRENCE 


Incidence, 


Physical sign No. of times 


Questionable mass: .... 02. is cee ec eedees 12 
Palpable liver 
Tenderness 
Chronically ill appearance 

Evidence of marked weight loss or cachexia . 20 


Resistance or spasm 

Abdominal distention 

Rectal shelf 

Virchow’s node 

Evidence of peritoneal metastases............ 
Palpable spleen 


Nodular irregular liver 

Fluid wave 

Axillary nodes 

Abdominal wall nodule 

Diminished vibratory sense.................. 
Tracheal deviation 
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37 times, usually when the lesion was located 
at the cardia. 

There were a variety of miscellaneous symp- 
toms noted in a few instances (see Table II) 
but these were without diagnostic value. 
Some were due to complications or spread of 
the gastric growth such as fecal odor to the 
breath in a case of gastrocolic fistula or ab- 
dominal distention due to peritoneal metas- 
tases with ascites. Others were due to an asso- 
ciated condition, such as burning of the tongue 
and numbness of the fingers in patients with 
pernicious anemia. Still others were just vari- 
ations of the more commonly encountered 
symptoms described, such as dizziness, faint- 
ing, and fatigue. There did not seem to be any 
association of gastric carcinoma with per- 
nicious anemia or gastric lues, the first having 
been previously present in only 2 cases, the 
second in 3. 

The physical signs were frequently of no 
diagnostic assistance. They are listed in order 
of frequency or occurrence in Table III. In 
104 cases there were no findings of significance. 
Evidence of chronic illness, a nonspecific find- 
ing, was noted in 61 instances, 20 of which 
showed stigmata of marked weight loss or 
cachexia, and 14 obvious marked pallor. The 
palpation of a mass was the only sign of rela- 
tive specificity. A mass was felt in 102 cases 
and was questionable in an additional 12. In 
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most instances the mass was located in the 
epigastrium; in the remaining cases the loca- 
tion was divided about equally between the 
left and right upper abdominal quadrants. 
While the presence of a mass was usually in- 
dicative of a fairly advanced lesion, it by no 
means meant a nonresectable one. Tenderness 
was observed in 74 instances, usually over the 
mass when present, otherwise most often in 
the epigastrium. Resistance or spasm in the 
upper abdomen was elicited in 16 instances. 

Most of the remaining signs were due to 
spread or to some associated condition. A 
rectal shelf was surprisingly uncommon, being 
observed in only 4 instances, 1 of which was 
questionable. A Virchow’s node, so often 
referred to in the literature, was felt only 4 
times and in 1 of these not quite definitely. 
Abdominal distention was observed 5 times 
and a fluid wave twice. Four cases showed 
evidence of peritoneal metastases in the form 
of multiple abdominal masses. A nodular 
irregular liver was palpable twice. Hepatic 
enlargement was noted 75 times but was 
obviously without significance in most in- 
stances. It is important, therefore, not to 
interpret a large liver as evidence of meta- 
stases. Splenic enlargement was observed 4 
times. Nodules in the abdominal wall and 
hard axillary nodes were noted twice each but 
their significance is questionable. Icterus was 
present 3 times and a tracheal deviation once. 
Diminished vibratory sense was found twice, 
associated with pernicious anemia in both 
instances. 

In summary, epigastric or upper abdominal 
pain, indigestion, weight loss and weakness, 
anorexia and vomiting are usually associated 
in various combinations with carcinoma of the 
stomach. The pain is usually postprandial, 
nonradiating, and not relieved by food. Dys- 
phagia, hematemesis, melena, and a previous 
history of gastric ulcer occur less often. Any 
such symptomatology should direct the atten- 
tion to the possibility of gastric carcinoma and 
the gastric ulcer patient should be particularly 
suspect. Physical signs are of much less help. 
In about a third of the cases they are absent. 
A chronically ill appearance, evidence of 
weight loss, and pallor are nonspecific, late 
signs. A mass, the most common and only 











relatively specific sign, was noted in almost a 
third of the cases and probably is usually in- 
dicative of a fairly advanced lesion. Tender- 
ness and resistance occur fairly frequently but 
are in no way specific. Reliance must accord- 
ingly rest chiefly on the symptomatology to 
suggest carcinoma and to invoke the early 
thorough use of all available diagnostic meas- 
ures until a satisfactory explanation for the 
patient’s complaints has been found and car- 
cinoma either proved or eliminated. 


LABORATORY DATA 


Blood. A simple hypochromic anemia was 
common. The anemia was usually due to 
actual blood loss rather than to nutritional dis- 
turbance as will be seen from the incidence of 
blood in the stool recorded. At times the de- 
gree of anemia was marked. Association with 
pernicious anemia was coincidental, occurring 
in only 2 cases. 

The hemoglobin values (Sahli) found in the 
various cases are grouped as follows: 76+ per 
cent in 134 cases; 61 to 75 per cent in gi cases; 
51 to 60 per cent in 39 cases; less than 50 per 
cent in 78 cases; and in 2 cases hemoglobin 
values were not noted. A hemoglobin of less 
than 60 per cent was encountered in 117 cases, 
of less than 50 per cent in 78. Many of these 
showed a fairly profound blood loss with the 
hemoglobin as low as 17 per cent in several. 

Stool. The feces were examined for the pres- 
ence of blood in 221 cases. The findings are 
as follows: 156 cases (71 per cent) were posi- 
tive for blood (24 cases, guaiac 1+; 21 cases, 
guaiac 2+; 16 cases guaiac 3+; 77 cases, 
guaiac 4-++; 18 cases positive with degree un- 
specified although 8 were listed as black or 
tarry); 65 cases were negative for blood. It is 
seen that the great majority of cases tested, 
156 of 221 (71 per cent), showed evidence of 
bleeding from the lesion. While only 8 of 
these showed gross melena, 77 of the remain- 
der gave a 4+ guaiac response indicating a 
not inconsiderable blood loss. It must also be 
remembered that 46 additional cases gave a 
history of black or tarry stools at some time 
prior to admission and that in 123 cases the 
stools were not tested for blood. This high in- 
cidence of evidence of blood loss doubtless ac- 
counts largely for the anemia encountered. 

















Gastric acidity. Gastric analyses were per- 
formed in 269 of the cases. As in other series, 
there was a high incidence of achlorhydria 
which was present in 168 cases. Hypochlor- 
hydria was found in 51 cases, and normal acid 
values in 43. In 7, hyperacid figures were ob- 
tained. No relationship between gastric acidity 
and resectability or survival was established. 


ROENTGENOGRAPHY 


The x-ray series established the diagnosis in 
most cases. Nevertheless, it should be pointed 
out that roentgenography is not infallible. In 
a number of cases negative findings or 
evidence of gastric pathology other than 
carcinoma were reported, while in another 
group second or third series were necessary to 
demonstrate the true pathology. Table IV 
lists the x-ray findings in the various cases. 

Gastrointestinal x-ray series were done one 
or more times in 316 cases. Not all the studies 
were made at this hospital. The series was 
usually not repeated if recent and satisfactory, 
if it provided adequate indication for opera- 
tion even though a definitive diagnosis of car- 
cinoma could not be made from it, or if direct 
diagnostic evidence was provided by gastro- 
scopy. Thus, various of the series reported as 
showing no pathologic condition or pathology 
other than carcinoma were done elsewhere. 
All are included in this analysis because in this 
manner a broader picture of the value of 
roentgenography in general is obtained. 

Roentgenographic evidence positive for or 
suggestive of carcinoma was obtained in the 
first x-ray examination in 239 cases; 12 cases 
of pyloric obstruction are included in this tally 
because the history obtained or the nature of 
the obstruction observed aroused the suspicion 
of a neoplastic lesion. Similarly, various cases 
of gastric ulcer in which the features of a be- 
nign lesion were not entirely definite were in- 
cluded. Other cases classified as suggestive of 
carcinoma were a penetrating lesion of the 
lesser curvature, a perforating lesion of the 
posterior wall, a deformity of the antrum, 2 
cases of constriction of the antrum, a constric- 
tion of the proximal stomach, and a case of 
obstruction at the cardia. An additional case 
was reported as gastric ulcer and hypertrophic 
gastritis, neoplasm to be excluded. 


JEMERIN, COLP: GASTRIC CARCINOMA 








103 


TABLE IV.—ROENTGENOGRAPHIC FINDINGS 





—<— No. of 
Findings cases 
Positive for or —" of carcinoma........ 239 
Negative for carcinoma... ..........6s0s.00s 24 
IVC 5 en teed cor tear tc ear ir e 4 
RIANA NCU. coos cue ots seek en 8 
CpesOite TUMOR ances. he cok wes rae 9 
CMAN 2 lene ee eel oet aw ean I 
(OSPR BP oracle rane tne tema n rte icy : 
Previously negative for carcinoma, later positive 54 
Previously no pathology..............31 
Previous duodenal ulcer............... 
3 
Previous gastric ulcer... ............<. 9 
Previous ulcer, location unspecified. .... 6 
Previous marginal ulcer............... I 
DVGUIOUS CASSIE ne ee cc eee 2 
Previous other pathology....... ee 
I . 
IN re Seen eee OOK Ue SRR Pee ECR 28* 
345T 
*2 cases had roentgenograms positive for gastric ulcer 4 years before, 
1 for duodenal ulcer 5 years before with no films since. 
tOne case is included both in “previously no pathology” and “previous 


gastric ulcer” categories. 


In 24 cases in which one or more x-ray exam- 
inations had been reported as showing no 
definite changes suggestive of gastric neo- 
plasm, carcinoma was found at operation. 
Studies in 3 cases were considered entirely 
negative. Duodenal ulcer was the diagnosis in 
8 instances. In 1 of these the patient had had 
separate series a year and 6 months before ad- 
mission, and a second patient was filmed both 
6 and 3 months before. Nine cases were re- 
ported as gastric ulcer, presumably benign, 1 
patient having had 2 series 2 months apart 
with this diagnosis. The 4 remaining cases of 
this group were reported respectively as 
gastritis, gastrocolic fistula, diverticulum of 
the cardia, and thickened rugae. 

Fifty-four patients had one or more series of 
films which were not considered suggestive of 
carcinoma followed at a later date by a posi- 
tive series. The earlier negative series was 
fairly recent unless otherwise specified. In 31 
no pathologic condition was reported in the 
earlier series. Nine cases showed a previous, 
presumably benign, gastric ulcer. One of 
these, with positive x-ray evidence of carci- 
noma on admission had had a series reported 
as negative 8 months previously, and a second 
series reported as gastric ulcer 3 months be- 
fore admission. Duodenal ulcer was the only 
finding recorded in the earlier films in 3 cases 
although 1 of these studies had been made a 
year before. Six patients were admitted with a 
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history of recent roentgenograms having 
shown ulcer, the nature of which was stated as 
“peptic” and the location not clearly desig- 
nated. One patient had had a marginal ulcer 
demonstrated roentgenographically a year be- 
fore. In 2 cases earlier series showed gastritis, 
in rt case retention at a gastroenterostomy 
stoma was seen, and in the last case in this 
group a prepyloric constriction had been found 
2 years before with a history of gastric ulcer 
dating back 3 years before that. 

In 27 cases there had been no recent x-ray 
examination. The indication for surgery was 
provided by the clinical or gastroscopic find- 
ings. However, in 2 of these cases a gastric 
ulcer had been demonstrated 4 years previ- 
ously, and in 1 duodenal ulcer had been re- 
ported 5 years before. 

In conclusion, certain facts should be 
stressed. When employed properly, roent- 
genography offers the best available method 
for early diagnosis of gastric cancer. To re- 
duce false negative reports to a minimum the 
limitations of a particular examination must 
be thoroughly understood. Fluoroscopy with 
spot films by an experienced observer is 
essential if early lesions are to be detected and 
if all diagnostic roentgen features are to be 
demonstrated. Mucosal studies are an im- 
portant part of any complete examination. 
Films that are not completely satisfactory 
should not be interpreted but must be re- 
peated. The x-ray findings should be care- 
fully correlated with the clinical picture and 
with the knowledge of the natural history and 
course of certain lesions. If a negative series is 
obtained when the clinical picture is sugges- 
tive, re-examination should be routine. Finally 
in any case of gastric ulcer, gastrocolic fistula, 
hypertrophic gastritis or pyloric deformity the 
roentgenologist must consider the possibility 
of carcinoma even though unequivocal diag- 
nostic findings of malignancy are not present 
at the time. 


ENDOSCOPY 


To help determine the value of gastroscopic 
or esophagoscopic examination in diagnosis, 
the endoscopic observations made in the vari- 


ous cases have been classified into those 
positive for or suggestive of carcinoma, those 


SURGERY, GYNECOLOGY AND OBSTETRICS 


negative for carcinoma, those in which gas- 
troscopy was positive while roentgenography 
was negative, and those in which gastroscopy 
was negative but roentgenography was posi- 
tive. These findings are recorded as follows: 
Endoscopy was performed in 243 cases, in 19 
of which it was unsatisfactory. Findings posi- 
tive for or suggestive of carcinoma were ob- 
tained in 194. In 20 of these there were no 
concomitant x-ray series while in 174 x-ray 
studies were also done. Concurring positive 
roentgenographic findings were obtained in 
167 while in 7 the x-ray was reported as not 
revealing carcinoma. Biopsy was performed 
23 times and was positive in all but 2 of these. 
False negative endoscopic observations were 
made 30 times. In 21 of these the x-ray series 
was positive. In 5 of the remainder the x-ray 
was also reported as negative for carcinoma 
while in the other 4 no x-ray examination was 
done. 

Thus, endoscopy was accurately informa- 
tive in 194 of 224 satisfactory observations (87 
per cent). Recognizing that the limitations of 
visualization and the inherent difficulties of 
the procedure make it necessary to discount 
negative findings, it is unquestionably a very 
valuable diagnostic adjuvant and should be 
employed in all cases in which the diagnosis is 
still in doubt after adequate x-ray study. 


DIAGNOSIS 


The chief problem demanding solution in 
gastric carcinoma is that of earlier recognition. 
It has been shown that the diagnostic delay 
after symptoms first made their appearance 
was considerable in the majority of cases. The 
same is true of other reported series. What is 
even more important is the finding of an ad- 
vanced or even irremediable lesion in patients 
in whom the interval between onset of symp- 
toms and the institution of therapy was short. 
Excluding an extremely virulent rapid-grow- 
ing tumor, this can only mean that an asymp- 
tomatic lesion had existed for some time before 
it made its presence known. The ideal, of 
course, would be to make the diagnosis in this 
so-called silent interval. The accomplishment 
of this objective might be facilitated by peri- 
odic health examinations including pointed 
history taking, stool analysis for occult blood, 
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hemoglobin determination, gastric analysis, 
gastrointestinal x-ray series, and when in- 
dicated, endoscopy. All cases in which any 
possible doubt remains after these have been 
done should be given the benefit of repeated 
studies. Unfortunately, the point has not been 
reached in our social development where the 
individual will readily spend either the time or 
money involved in extensive periodic pre- 
ventive examinations. Mass screening tech- 
niques for the present are not practicable ex- 
cept in limited groups nor has their value been 
conclusively demonstrated. Therefore our 
efforts for the time being, apart from educa- 
tional propaganda, must be directed chiefly 
toward establishing a diagnosis with the least 
possible delay in those individuals in whom 
symptoms have already become manifest. 

It has been stressed time and time again 
that any person of the cancer age who com- 
plains of gastric symptoms of recent develop- 
ment, or of alteration in previously existing 
symptoms, should be regarded as a potential 
candidate for gastric carcinoma. As listed be- 
fore, pain on eating, weight loss, indigestion, 
weakness, loss of appetite, vomiting, dyspha- 
gia, and melena are the most common com- 
plaints. Many will have a history of previous 
peptic ulcer, and the patient with a known 
gastric ulcer should be regarded with par- 
ticular suspicion. Physical signs in early cases 
will usually be of little assistance. The pres- 
ence of a mass is of course significant. 

The available laboratory aids to diagnosis 
have been described previously. Findings of 
hypochromic anemia, of achlorhydria or hy- 
pochlorhydria, of blood in the stool, furnish 
further leads suggesting the possibility of gas- 
tric carcinoma. The demonstration of tumor 
cells in gastric washings, where suitable facil- 
ities are available, provides an additional 
diagnostic measure. 

The diagnosis is usually finally established 
by roentgenography and endoscopy. In re- 
gard to these, however, it cannot be stressed 
too strongly that false negative findings are 
always possible and should not be permitted to 
invalidate a suggestive clinical picture. This 
means that films giving inadequate informa- 
tion must be repeated until a completely satis- 
factory conclusion has been reached. If doubt 
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still exists after thorough and repeated check, 
exploration is indicated. 

Even when a provisional diagnosis other 
than carcinoma seems likely the patient must 
be watched carefully. Pictures suggesting 
other disease may be only temporary, shortly 
giving way to those of obvious carcinoma but 
meanwhile acting as “red herrings” to distract 
the clinician. This is shown by the various 
cases in our series with x-ray findings reported 
as gastric ulcer, prepyloric constriction, gas- 
tritis, duodenal ulcer, etc. that proved to be 
carcinoma after much valuable time had been 
lost. 

A word about the gastric ulcer-gastric car- 
cinoma controversy is germane here. It has 
been maintained by some that ulcers do not 
undergo malignant change and that once a 
gastric ulcer, always a gastric ulcer. Others 
insist that varying percentages of benign 
ulcers undergo carcinomatous change. This 
difference of opinion begs the basic question, 
which is, can benign ulcers be distinguished ~ 
from malignant ones. That the hazard of 
mistaking one for the other is very real is 
shown by the facts that 17 of our patients 
were admitted with a previous history of 
proved benign gastric ulcer, g others were 
operated upon with a hospital x-ray diagnosis 
of gastric ulcer, and in g additional cases in 
which the preoperative films showed carci- 
noma, recent prior films had been read as ul- 
cer. In addition there was 1 case in which a 
first series showed a marginal ulcer while a 
later one showed carcinoma. 

We know of no reliable criteria by which 
benign gastric ulcer can be consistently dis- 
tinguished from malignant ulcer, and there- 
fore the danger of temporizing until a lesion is 
far advanced or even irremediable is a real one 
When one realizes that not infrequently ulcer 
cannot be distinguished from carcinoma even 
at the operating table or in the gross specimen, 
one cannot help but become aware of the lack 
of justification for delegating this responsi- 
bility to the radiologist or endoscopist. None 
of the rules laid down for distinguishing be- 
nign from malignant ulcer such as size and 
location are infallible or consistently reliable 
Accordingly all gastric ulcers with the excep- 
tion of an occasional small acute lesion that 
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TABLE V.—RESECTABILITY AND OPERATIVE 
MORTALITY IN FIRST AND SECOND 5 YEAR 
PERIODS 





1938 through 1942/1943 through 1947 





No. of Per 
cases cent 


No. of Per 
cases cent 





Total cases 157 187 





No operation 10 I 





Exploration or palliative 
operation only 90 89 





Definitive operation with hope 
of cure (resectability 65 97 





Subtotal gastrectomy 71 








Total gastrectomy or 
esophagogastrectomy 26 





Gross operative mortality 
(all cases) a 3r 








Mortality for exploration or 
palliation II 





Mortality for definitive 
resections 








Subtotal gastrectomy 





Total or esophago- 
gastrectomy 














heals promptly should be treated surgically 
and every chronic or recurring ulcer should be 
resected. 


RESULTS 


The basic and most important purpose of a 
study such as this is the presentation of re- 
sults. These, however, must be reported so as 
to indicate not only mortality and survival but 
what improvement there has been over the 


years. With this in mind this series has been 
divided into the 5 year periods from 1938 
through 1942, and 1943 through 1947. 

In the first 5 year period there were 157 pa- 
tients admitted to the surgical service, in the 
second 187. Ten of the first group were not 
operated upon either because they were clinic- 
ally inoperable or because operation was re- 
fused. The remaining 147 were explored. 
Definitive surgery with hope of cure was per- 
formed in 65 cases, a resectability rate of 41 
per cent. The operation was subtotal gas- 
trectomy in 59, total gastrectomy in 6. The 
remaining 82 cases were considered irremedi- 
able, the operation consisting of exploration 
alone or some palliative procedure such as 
gastroenterostomy, gastrostomy, or palliative 
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resection. The operative mortality for all 
cases was 24 per cent (36 cases). That for 
exploration and palliative surgery was 17 per 
cent (13 cases) while for definitive subtotal 
resection it was 28 per cent (17 cases). Total 
gastrectomy was performed in 6 patients, none 
of whom survived. 

In the second 5 year period just 1 case was 
considered clinically inoperable. Of the 186 
patients operated upon, exploration or pallia- 
tion only was possible in 89. Definitive resec- 
tion with hope of cure was performed in 97, a 
resectability rate of 52 per cent. In 71 of these 
the procedure was subtotal resection; in 26 
total gastrectomy or esophagogastrectomy. 
The increase in resectability in this second 
group was due to technical advance rather 
than to earlier operation as there was no ap- 
preciable difference in either the duration of 
symptoms or type of case coming to surgery. 
The technical advances consisted of higher 
and more extensive resections including the 
adjacent viscera, a greater number of total 
gastrectomies, and the employment of trans- 
thoracic resection of the cardia. The all-over 
mortality including that for exploration and 
palliation as well as for definitive resection was 
16 per cent (31 cases). For exploratory and 
palliative procedures alone the mortality was 
12 per cent (11 cases). Definitive subtotal 
gastrectomy was performed in 71 cases with 9 
deaths (12.6 per cent mortality) while in 26 
cases of total gastrectomy or esophagogas- 
trectomy, 11 deaths (42 per cent) occurred. A 
summary of these figures for both 5 year 
periods is given in Table V. 

The significant differences between the two 
5 year periods are an increase in resectability 
even though patients were not seen earlier and 
a decrease in mortality despite the extension of 
limits of resection. The gross mortality for all 
cases dropped from 24 to 16 per cent, for sub- 
total gastrectomy from 28 to 12.6 per cent and 
for total gastrectomy, from 100 to 42 per cent. 
It should be mentioned that while the mortal- 
ity for total gastrectomy is unquestionably 
high, most of the cases in which this procedure 
was employed were far advanced with the de- 
gree of involvement extreme. Many of the 
cases might very well have been considered 
beyond the limits of resectability. 
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TABLE VI.—SURVIVAL INTERVALS FOR FIRST AND SECOND 5 YEAR PERIODS 


1938 through 1942 


1943 through 1947 





Survival interval 
(last follow-up) Per cent 
resected 


cases 


Per cent 
of all 
cases 


Per 


resection 
survivors 


No. well 
but lost 
to follow- 

te) up or 
having 
last fol- 

low-up in 
period 


No. well 
but lost 
to follow- 


resection Fl 


survivors | 145+ fol- 
low-up in 
period 


Per cent 
Per cent of 
resected 

cases 


Per cent 
of all 
cases 





Operative deaths 





No follow-up, assumed dead 





1 to 6 mos. 





6 mos. to I yr. 








I to 2 yrs. 











2 to 3 yrs. 3.8 











3 to 5 yrs. 2.6 








Total cases 

















5 yrs.+ | 6.4 
| 
| 
| 
| 


Total surviving 3 yrs. | 9.0 














*1947 cases omitted as could not be followed for 5 years. 


Reduction in mortality and extension of the 
resectable area is the product of improved 
anesthesia, the availability of blood, the better 
understanding and control of fluid, protein, 
electrolyte and vitamin replacement, chemo- 
therapy, and improved and standardized tech- 
niques. It is now routine in all resections for 
cure to remove the regional lymph nodes along 
both the lesser and greater curvatures to- 
gether with the greater omentum and the 
proximal centimeter of duodenum. Invasion 
of the duodenum rarely proceeds beyond this 
level (2). Extension to the cardia or even 
esophagus no longer precludes resection as it 
did in earlier years. Total gastrectomy via the 
abdomen can be supplemented or supplanted 
by a thoracic approach by means of which 
esophageal extension of the growth is readily 
amenable to surgery. Several adjacent organs 
can, if invaded, be resected en bloc with the 
stomach. These include the body and tail of 
the pancreas, the spleen, the transverse colon, 
and rarely a local extension into the liver. It is 
questionable, however, whether the ultimate 
survival rate will be appreciably influenced by 
such procedures. Lymph nodes about the left 
gastric artery may be removed with the vessel, 
but involved nodes about the celiac axis, su- 
perior mesenteric artery, and head of pancreas 
mean that carcinoma must inevitably be left. 


The survival period after definitive surgery 
is of paramount importance in the evaluation 
of results. Treatment other than definitive 
resection offered little to the patient with 
gastric carcinoma. No patient considered non- 
resectable, whether treated by palliative 
surgery, radiotherapy or not, was alive 2 years 
after exploration and very few lived for 1 year. 
While these cases were more advanced than 
those resected and therefore not strictly com- 
parable, it has been shown that the average 
untreated patient with gastric cancer is dead 
within 1 year from the onset of symptoms, 
none lives for 4 years, and only 1o per cent 
survive 2 years. All are dead 114 years from 
the time of hospital admission and not over 3 
per cent are alive after 1 year. Gastrostomy, 
jejunostomy, and gastroenterostomy lengthen 
life for no more than 4 months (6). A greater 
degree of prolongation of life is obtained with 
palliative gastrectomy. According to one 
author (3) the average life span was 15 months 
after palliative resection, while in another 
series (11) the average was 22.4 months. 

How much, then, does surgery offer? Table 
VI gives a comparison of survival statistics in 
terms of postoperative intervals for the two 5 
year groups. In interpreting the tabulated 
figures, certain facts must be borne in mind. 
First, it is customary to report end results in 





108 


terms of the percentage of patients surviving 
resection, since a patient does not have a 
chance for cure unless he lives after an at- 
tempted curative resection. It was also con- 
sidered of value, however, to determine sur- 
vival rates as a percentage of all resected 
cases whether the patient lived after surgery 
or not. Otherwise, excluding the deaths from 
the calculations would result in apparent rela- 
tively higher survival rates for the earlier 
years in view of their higher mortality. 

Second, the number of patients who were 
lost to follow-up, although free of disease when 
last seen, might be deducted from the number 
of cases used in calculating the percentages 
surviving for longer intervals. In some re- 
ported series not only were such cases ex- 
cluded, but patients dying of intercurrent dis- 
ease were also omitted from percentage calcu- 
lations. In this series they were included, the 
last follow-up determining their survival in- 
terval. Thus, if a patient was lost to follow-up 
3 years after operation, he was listed as a 3 
year survival and 5 year failure even though 
he was free of disease at the time and un- 
doubtedly survived for a longer indefinite 
period. The number of patients who were lost 
but who were free of recurrence at their last 
examination are noted in a separate column in 
the table. The remaining patients in a given 
survival interval either showed evidence of 
recurrent disease at the time or died during 
that period. No separate tabulation is made 
for those dying of unrelated disease. The 
actual survival rate is therefore undoubtedly 
higher than the uncorrected calculation given. 

As seen in Table VI, there were 14 patients 
who survived more than 3 years after surgery 
in the first 5 year period. This represents 33.3 
per cent of the resection survivors, 21.5 per 
cent of the resected cases, or 9.0 per cent of all 
cases. Ten cases, 23.8 per cent of those sur- 
viving definitive surgery, 15.4 per cent of 
cases resected or 6.4 per cent of the total were 
alive 5 years or more after operation. Of these 
10, 8 were free of any evidence of recurrence at 
their last follow-up (up to 13 years). The 
other 2 showed evidence of recurrent disease 
when last seen. 

In the second 5 year period 33 patients, or 
42.9 per cent of those recovering from resec- 
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tion (34.0 per cent of all resected cases or 17.6 
per cent of the total) survived the operation 
by more than 3 years. Eighteen patients were 
alive and well more than 5 years after surgery. 
Omitting the 1947 cases as these could not be 
followed for 5 years, the 18 survivors represent 
27.3 per cent of the number recovering from 
resection, 21.7 per cent of all resected cases, or 
11.6 per cent of all cases. This does not tell the 
whole story, however, as of the 15 patients 
whose last follow-up was 3 to 5 years after 
operation, 12 with no evidence of recurrence 
at this time were lost to follow-up and doubt- 
less would have increased the 5 year survival 
rate appreciably could they have been fol- 
lowed. Were they omitted from the calcula- 
tion, the 5 year survival rate would be 33.3 
per cent. As a matter of fact, of 10 patients 
tabulated as surviving 2 to 3 years, 8 without 
evidence of recurrence at that time were then 
lost to follow-up. It is likely that some of 
these are still alive and would, if they could 
have been followed, augment further the 5 
year survival rate. Moreover, various pa- 
tients dying of unrelated disease 2 to 5 years 
after operation have not been corrected for in 
computing the survival rate although obvi- 
ously these deaths cannot be attributed to the 
primary lesion. 

In a review of these data, it is seen that 
despite the extension of resectability in the 
second 5 year group to include cases that 
would have been considered nonresectable in 
the first 5 years, there has been a definite im- 
provement in survival results: 34.0 per cent of 
the resected cases or 42.9 per cent of the 
resection survivors lived for more than 3 years 
after surgery in the second 5 year group as 
compared with percentages of 21.5 and 33.3 
per cent respectively in the first. The 5 year 
survival rates were 21.7 per cent of all resec- 
tions for cure or 27.3 per cent of resection sur- 
vivors in the 1943 through 1946 group as com- 
pared with 15.4 per cent and 23.8 per cent in 
the 1938 through 1942 group. Furthermore, 
correcting only for the 12 patients free of dis- 
ease but lost to follow-up between 3 and 5 
years after resection in the 1943 through 1946 
group, the 5 year survival rate becomes 33.3 
per cent of the survivors of the resection pro- 
cedure. 

















The relationship of extension beyond the 
confines of the stomach to survival is obviously 
of great significance. In the first 5 years, of 
the 14 patients who survived more than 3 
years after resection, 6 had involvement of the 
regional nodes. In the remainder the lesion 
was confined to the stomach. Of the 33 pa- 
tients in the second 5 year period alive more 
than 3 years after resection, the lesion was con- 
fined to the stomach in 21, 10 showed involve- 
ment of the regional lymph nodes, and 2 in 
addition to node involvement had superficial 
infiltration into the pancreas which was 
treated by local excision. All other patients in 
whom pancreatic infiltration was present died 
in less than 2 years after operation. The de- 
gree to which lymph node involvement influ- 
ences prognosis can be roughly estimated by 
comparing the percentage of resected patients 
without node involvement surviving for 3 
years after operation with the percentage of 
those with node involvement alive after the 
same interval. There were 75 cases in which 
the lesion was confined to the stomach; 65 of 
these were treated by subtotal or total gas- 
trectomy; 29, or 45 per cent, survived 3 years 
or more. In ro1 cases regional lymph node 
involvement without extension to any other 
organ was present. Of these 86 were resected. 
Sixteen patients, or 19 per cent were alive 
more than 3 years after resection. Thus it 
would seem that regional node involvement 
diminished the chances of survival by more 
than half. However, while the prognosis is 
worsened considerably by regional node in- 
volvement, it is clear that this in itself should 
not be a contraindication to radical resection. 
Infiltration into the pancreas, transverse colon 
or transverse mesocolon naturally carried an 
extremely grave prognosis and it is our impres- 
sion that cure in such instances is rare. This is 
also probably the case when total gastrectomy 
or esophagogastrectomy is necessary as lesions 
of the cardia have special metastatic pathways 
which are relatively inaccessible surgically. 

Two other features bear analysis from the 
viewpoint of their influence upon survival. 
The first is the question as to whether survival 
would be increased by routine total gas- 
trectomy for lesions of the pylorus and fundus 
as recommended by various authors (4, 5, 6). 
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TABLE VII.—RELATIONSHIP OF DURATION OF 
SYMPTOMS TO EXTENT OF LESION 


] 
| 
| 
Extent of lesion . 


Duration of symptoms 
| oto | 3 to | 6 mos.| 1to | 2 


| 












































| 3 mos.| 6 mos.|to I yr.| 2 yrs. | yrs.+ | ? | Total 

Confined to | | 

stomach 20 II 18 10 5 | 2 | 75 
Extension to | | 

esophagus with- 

out node in- | 

volvement or 

infiltration of 

adjacent organs 4 2 4 | 2 | I I 14 
Regional nodes | | | 

involved 24 32 | 19 | 8 | 7 Io! 
Infiltration of | 

pancreas or | | | 

colon 7 cot 6h ap x »} 2 
Nodes and pan- | | 

creas involved 8 | 6 3 | 4 I 2 24 
Distant meta- | | | 

stases present 32 22 | 18 I 14 2 109g 

| | 


| 





The second is the influence of duration of 
symptoms upon resectability and hence upon 
survival. 

Because of the difficulty of determining 
whether lymph nodes are involved and be- 
cause the upper margin of the neoplasm in the 
stomach could not always be determined by 
palpation, it was concluded that the chances 
of complete extirpation of the disease would be 
greater with block excision of the entire stom- 
ach and the regional nodes (4). Others (6) 
reviewed 120 autopsy protocols on operative 
survivors of subtotal gastrectomy for gastric 
cancer. 

Ninety-two cases were found suitable for 
analysis. Of these 46, or 50 per cent, showed 
recurrence in the gastric remnant while 14 or 
15.2 per cent showed recurrence in the duo- 
denal stump. In 48 cases metastases were 
noted in the perigastric lymph nodes; 29 of 
these were associated with recurrence in the 
gastric remnant. Their conclusion was that 
subtotal gastrectomy may have denied the 
chance for cure to about half the operative 
survivors and that to lessen the possibility of 
failure either ‘“‘radical subtotal” or total gas- 
trectomy should be employed. The reasoning 
is appealing but only the future will reveal 
whether extending the indications for total 
gastrectomy will result in improved survival 
figures. 
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TABLE VIII.—OPERABILITY, RESECTABILITY, AND SURVIVAL; VARIOUS AUTHORS 


Operative 
mortality 


Oper- 
ability 
Author 


3 yr. survival 5 yr. survival 





Resection 


mortality Per Per Per 
cent | cent cent 
of re- of re- 


Resect- 
ability 
Per 
cent 





No. 


of 
total 
cases 


oO 
section} total section 
sur- cases sur- 
vivors vivors 











Welch and Allen 691 441 | 


5 





(Massachusetts — =F 
Genera! Hospital) § 375 280 





7 








457 352 








Walters et al. 
(Mayo Clinic) 


10890 | 6242 








420 277 





Abramson and Hinton 19-38 
(Bellevue Hosp.) 











Saypol and Hinton 
(N.Y. Post Graduate) 


20-39 








Pack and McNeer 


4 16-30 
(Memoria! Hospital) 





(1916 to 








31-36 


1941) 








37-41 


34-7 








42-46 








State et al. (University 


of Minnesota) 36-45 





20.4 - 21.5 














Wilson (Stanford U.) 19-28 








29-38 


IQIQ-1045 IQIQ~1043 








39-48 


23.0 4.6 








Guiss 30-39 





| 35.0 | 85 











(3 Los Angeles 


hospitals) 40-49 





33-6 1.4 








Livingston and Pack 


to 1939 
(All available reports) 





29.0 : 18.9 1.9 











Authors 


38-42 157 93.6 36 24 
(Mt. Sinai Hospital) z 


14 33-3 10 23.8 6.4 


























43-47 | 184 | 186 | 90 3r_| 16 
































33 42.9 | 17.6 18 27.3 11.6 





Duration of symptoms had less bearing than 
one would imagine on the extent and degree of 
spread of the lesion discovered at operation 
and hence upon resectability and survival. 
This is best seen in Table VII in which the de- 
gree of involvement is tabulated against the 
duration of symptoms. While the greatest 
number of patients with lesions confined to the 
stomach were encountered when complaints 
had been present for less than 6 months, a 
large number had not only had symptoms for 
between 6 months and a year but even for con- 
siderably longer periods. Thus, of 73 such 
cases of known duration of symptoms 33 pa- 
tients or 45 per cent had had symptoms for 
more than 6 months. Ten had complained for 
1 to 2 years, and 5 for more than 2 years. With 
regional node involvement, 56 of 94 patients, 
or 59 per cent, had had symptoms for less than 


6 months, while in 107 cases of known duration 
in which distant metastases were present 54 or 
50 per cent, were of less than 6 months’ dura- 
tion. Similar findings have been reported by 
other observers (3, 6, 7). The occurrence of 
lesions of limited extent after prolonged in- 
tervals is doubtless the result of an extremely 
slow-growing process. On the other hand, 
while the finding of extensive or metastatic 
lesions after a short duration of symptoms may 
again be related to the type and grade of the 
cancer it may also be the result of a long period 
of silent growth. In either instance there is no 
doubt that in many cases even our early 
diagnoses are often too late. 

Comparative statistics are always of inter- 
est. While no attempt has been made to 
exhaust the literature, the results in a few 
other series are shown in Table VIII. In gen- 

















eral, all series showed an increase in resectabil- 
ity and a decrease in mortality with the pas- 
sage of the years. This is important as the 
first requisite for cure is recovery from de- 
finitive resection. However, the resectability 
rate is still low. While figures as high as 53 per 
cent resectability (15) were reported, others 
were as low as 5.4 per cent (1). The difference 
is due to the influence of both automatic and 
purposeful selectivity on the patient roster of 
services and hospitals of various types. This is 
further borne out by comparison of Hinton’s 
Bellevue and New York Post-Graduate series. 
Even at best, however, the majority of pa- 
tients are entering with lesions too advanced 
for hope of surgical cure. 

The 5 year survival rate varied between 
small limits in the various series. These limits 
were roughly one-quarter to one-third of the 
patients surviving curative resection. When 
the growth was confined to the stomach, 5 year 
survival rates as high as 50 per cent of those 
recovering from surgery were reported. Con- 
sidering the increase in resectability and the 
decrease in mortality this means that the pos- 
sibility for cure has been extended to many 
more sufferers from the disease. The picture is 
much less gloomy than is ordinarily supposed 
and actually is as good if not better than that 
of many other forms of cancer. When the 5 
year survivals are reported as percentages of 
the total number of cases of the disease, of 
course the figure is distressingly small. This, 
though, is as unsound as not differentiating 
the results in localized breast cancer from 
those in which distant metastases are present. 
Surgery should not be held accountable for 
factors beyond its control and gastric cancer is 
curable only to the extent that resectable 
lesions can be found. 

These facts lead to the inescapable conclu- 
sion that further significant increase in the 
survival rate in gastric carcinoma depends not 
so much upon further extension of the opera- 
tion as upon diminution of the diagnostic de- 
lay. Carcinoma of the stomach may grow rapid- 
ly and invade early and in silence. The silent 
period may be further compounded by the pa- 
tient ignoring minor complaintsand the doctor 
not eliciting them or belittling them or failing 
toresolve properly the clues before him. Knowl- 
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edge of these facts must be instrumented by 
education and vigilance so that earlier diagno- 
sis, preferably in the silent interval, can be 
made and remediable lesions be brought to the 
operating table. 


SUMMARY 


1. A study of all gastric cancer patients 
admitted to the Surgery C Service of The 
Mount Sinai Hospital from 1938 through 1947 
was undertaken. Where the information 
would be of value comparisons were made be- 
tween the first and second 5 year periods. 

2. The duration of symptoms prior to diag- 
nosis and treatment was overlong. In 54 per 
cent of the cases it was more than 6 months, 
with no diminution in the second 5 year 
period as compared with the first. 

3. “Ulcer”? was a common cause of diag- 
nostic delay, 46 cases having been followed for 
varying periods (more than 2 years in 21 of the 
cases) with this diagnosis. 

4. Resectability has increased from 41 to 52 
per cent largely through technical advance and 
extension of operative limits. Mortality for 
subtotal gastrectomy has decreased from 28 to 
12.6 per cent despite the extension of surgery. 
The employment of total gastrectomy has 
been extended and resection of cardiac and 
lower esophageal lesions added. The mortal- 
ity of these, while reduced, is still appreciable. 

5. The 3 year survival rate in terms of per- 
centage of resection survivors increased from 
33.3 per cent in the 1938 through 1942 group 
to 42.9 per cent in the 1943 through 1947 
group. The 5 year survival rates for the same 
periods were 23.8 per cent and 27.3 per cent, 
respectively. 

6. A further increase in survival might be 
obtained by employing radical subtotal or 
total resection routinely even for antral and 
fundal lesions. However, even within the first 
6 months of symptoms a large proportion of 
cases already showed irremediable lesions sig- 
nifying very rapid invasion or a long silent 
interval. 

7. Major improvement in survival depends 
upon a higher percentage of resectable cases. 
This can only result from marked diminution 
in the delay before treatment with diagnosis 
in the silent interval as the ultimate goal. 
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THE PRESERVATION OF WHOLE ACD BLOOD 
COLLECTED, STORED, AND TRANSFUSED 
IN PLASTIC EQUIPMENT 


THEODORE SACK, M.D., JOHN G. GIBSON, 2nd, M.D., and 
EDWARD S. BUCKLEY, JR., M.D., Boston, Massachusetts 


NEW system for the collection, stor- 
age, and administration of whole 
blood has recently been developed 
and described by Walter (6). The 
essential features of this system are the use of 
stainless steel needles designed for laminar 
flow and treated with a hemorepellent rea- 
gent, plastic collecting tube and bag, and a 
nylon filter and drip chamber, housed in a 
plastic receptacle as an integral part of the 
plastic administration tube. This system ap- 
pears to have certain potential advantages, as 
described by Walter and Murphy (7), over the 
conventional glass bottle, rubber tubing, and 
female hub type needle in present use as 
standard equipment. 

The experiments reported herein were un- 
dertaken to determine the suitability for 
transfusion of blood collected and stored in, 
and infused from this plastic system, and also 
to define the upper limit of the storage period 
for safe infusion of blood so treated. 

The anticoagulant preservative solution 
used was acid-citrate dextrose. The charac- 
teristics of blood drawn into this solution in 
glass collecting bottles, employing either a 
vacuum or open gravity system, have been 
extensively studied. Such blood is univer- 
sally given a 21 day “dating period,” which 
means that after 21 days of storage at 4 to 6 
degrees C., not less than 70 per cent of the 
cells retain full functional capacity (viability) 
after infusion. At the present time this per- 
formance is the best known for whole blood, 
and it, therefore, serves as the basis for com- 
parison of any new procedure. 

The composition of National Institute of 
Health ACD solution A is as follows: 


From the Departments of Medicine, Peter Bent Brigham 
Hospital and Harvard Medical School. 
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Solution A 
Trisodium citrate (NasCyH;O7.2H2O)..... 22.0 gm. 
Citric acid (CsHs0;.A20)..... ae 8.0 gm. 
Dextrose (CeHi20¢.H2O)......... 24.5 gm. 
Water for injection (U.S.P.) to make....... 1,000 =o mi. 


Seventy-five cubic centimeters of this solu- 
tion are used for the collection of 500 cubic 
centimeters of blood. The actual amounts of 
the dissolved reagents into which the blood is 
drawn are therefore: 


RRM CLRPIMNS oe Saco aidloceuteaewande 1.64 gm. 
CINE MONE e reeks Sinks eo eke Ska eee 0.60 gm. 
BSSINONS CURE e en vicki ccncxciiwadsseecenees 1.84 gm. 


The solution was sterilized in the collection 
bag as described by Walter and Murphy (7) 


MATERIAL STUDIED 


Series A. Twelve blood samples were ob- 
tained from volunteer donors and collected in 
a routine manner in the Fenwal blood pack 
by technicians at the Peter Bent Brigham 
Hospital blood bank during the period from 
January g to May 9g, 1951. During this 
period 551 donations were collected of which 
442 (including those reported on herein) were 
infused. Thus, this series of 12 blood speci- 
mens is a representative sample of all those 
infused during this period. All donors were 
group O, 11 were Rh positive and 1 Rh neg- 
ative. 

All blood samples were stored in the re- 
frigerator of the blood bank of the Peter Bent 
Brigham Hospital. During the period of the 
experiments described the ambient air tem- 
perature in the refrigerators was recorded at 
4.0 +o.5 degrees C. The blood specimens 
were not agitated during the storage period. 

These 12 blood samples were infused and 
red cell survival followed by a modification of 
the differential agglutination technique of 
Young. Recipients were healthy, male vol- 
unteers, medical or dental students, between 
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the ages of 22 and 27 years, with normal pe- 
ripheral blood findings. All recipients were 
group A, 11 Rh positive and 1 Rh negative. 
The compatibility of all bloods was established 
by cross-matching. 

Series B. A series of 25 blood samples 
issued from the blood bank to the operating 
room of the Peter Bent Brigham Hospital 
during the period from May 1 to June 20, 
1951, was studied. These blood specimens 
were taken from the refrigerator, thoroughly 
mixed manually, and the bulk of the contained 
blood filtered with sterile precautions into a 
standard blood collecting bottle and issued to 
the operating room. About 20 cubic centi- 
meters were left in the plastic bag, which was 
then hermetically sealed, and all tests were 
carried out on this sterile residual aliquot, 
which was considered qualitatively and quan- 
titatively representative of the entire collec- 
tion. Eleven blood specimens were group O, 
10 of these were Rh positive and 1 Rh nega- 
tive; 12 were group A, 8 of these were Rh 
positive and 1 Rh negative; and 2 group B, 
both Rh positive. 

Twenty-four of these blood samples had 
been stored 10 days or more prior to issuance. 


Of these, 11 were stored for a period of from 
11 to 15 days; 9 from 16 to 20 days, and the 
remainder up to 24 days. This periodicity of 
issuance is in keeping with the performance of 
most blood banks. 


METHODS 

In vivo, series A. Posttransfusion survival 
of red cells was determined by a modification 
of the differential agglutination technique of 
Young. A detailed description of this modi- 
fication is beyond the scope of this report and 
will be published later (5). Certain aspects of 
the method are of importance for this presen- 
tation. Anti-A or anti-B serum of rabbit 
origin was used. In each experiment the 
theoretical nonagglutinable count (group O 
cells) representing complete retention of all 
infused cells was calculated from the total 
number of red cells in the recipient’s circula- 
tion at the time of infusion, as determined by 
the blood volume measured by the method of 
Gibson and Evelyn (2) and the known num- 
ber of cells infused, determined from the 
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volume and red count of the infused blood. 
The nonagglutinable count of each sample 
was referred to this 100 per cent value for the 
calculation of the percentage of infused donor 
cells remaining in the recipient’s circulation. 

In vitro experiments with mixtures of known 
quantities of group O and group A cells 
yielded 100 per cent recoveries of group O 
cells with a standard deviation of less than 
5 per cent. This has been taken as the limit 
of error of individual samples, and hence of 
the survival values. 

As has been demonstrated by the differ- 
ential agglutination method (4) freshly drawn 
red cells disappear from the recipient’s blood 
stream at a rate of about 1.0 per cent per day. 
Cells which irreversibly deteriorate during 
storage are rapidly removed from circulation 
while the functional integrity of the remaining 
cells is shown by their normal disappearance 
rate. Four typical experiments are illustrated 
in Figure 1. 

In blood samples stored for long periods 
some cells may have become so deteriorated 
that they are removed from the circulation 
rapidly, even while the infusion is being ad- 
ministered. Others are little deteriorated and 
may not be destroyed for from 2 to 5 days 
after infusion. But during this period of from 
2 to 5 days a certain number of originally 
viable cells also have been removed from cir- 
culation. By posttransfusion survival we 
mean the percentage of infused cells remain- 
ing in the circulation functionally intact at 
the end of the infusion. This figure is obtained 
by extrapolating the slope of disappearance 
of the viable cells, as determined for a 
sufficiently long period, to the time of begin- 
ning of the infusion. 


INFUSION TECHNIQUE 


Immediately before infusion an amount of 
blood was withdrawn from the recipient 
approximately equal to the amount of whole 
blood to be infused. The volume of blood re- 
moved was accurately measured and _ the 
volume of red cells therein contained was 
calculated from the hematocrit. The purpose 
of this phlebotomy was to minimize any dis- 
turbance of the hemodynamics of the recip- 
ient which might result from infusion. Since 
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the amount of blood withdrawn was approx- 
imately equal to the amount of blood given it 
could be assumed that the infusion procedure 
itself had not altered the recipient’s plasma, 
red cell, or blood volume. One to 1% hours 
before infusion the blood was removed from 
the refrigerator and 10 cubic centimeters of a 
solution of blood group specific substances A 
and B was aseptically added. The blood was 
then thoroughly mixed and an aliquot was 
then removed for in vitro studies which are 
described in a subsequent section. 

Immediately after the completion of the 
phlebotomy the stored blood was infused 
through a Fenwal recipient set, using the same 
15 gauge needle employed for the venesection. 
The time elapsing between removal of the 
blood from the refrigerator and the beginning 
of infusion ranged from 60 to go minutes. The 
temperature of the blood rose somewhat dur- 
ing this period but probably not to room tem- 
perature. The volumes of the blood speci- 
mens infused ranged from 499 to 594 cubic 
centimeters, averaging 557 cubic centimeters. 
Hematocrits of these blood samples at the 
time of infusion ranged from 39.4 to 46.2, 
averaging 43.6 per cent. Thus the average in- 
fusion contained 246 cubic centimeters of red 
cells and 311 cubic centimeters of plasma. 
Since the blood was diluted in 75 cubic centi- 
meters of ACD solution, the net average 
amount of blood obtained by phlebotomy was 
482 cubic centimeters. Plasma, red cell, and 
whole blood volumes of the recipients ranged 
from 2,620 to 4,060, 1,580 to 2,790, and 4,200 
to 6,570 cubic centimeters, averaging 3,468, 
2,279, and 5,717, respectively. The percent- 
age of the recipient’s normal red cell volume 
represented by the transfused red cells ranged 
from 8.3 to 15.0 per cent, averaging 10.5 per 
cent. Time required for transfusion varied 
from 12 to go minutes. 


IN VITRO STUDIES, SERIES A AND B 


Methods. Heparinized or whole blood was 
centrifuged at 3,000 revolutions per minute 
in an International type SB, size 1 centrifuge, 
for 30 minutes in Wintrobe tubes; buffy coat 
omitted in reading height of packed red cells. 

The hemoglobin concentration of the super- 
natant plasma was determined by a benzidine 
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Days After Transfusioco 


Fig. 1. Curves of disappearance of transfusion cells in 4 
typical experiments, as determined by the Ashby tech- 
nique. Figures in circles indicate days of storage at 40 de- 
grees C. prior to transfusion. There is an immediate re- 
moval (48 to 72 hrs.) from circulation of red cells which 
have undergone irreversible changes during storage. The 
remaining cells disappear at a rate closely approximating 
that of normal cells, and retain unimpaired functional 
capacity. The safety of transfusion of stored blood is lim- 
ited by the amount of red cell destruction during the im- 
mediate posttransfusion period. When the immediate loss 
of cells exceeds 30 per cent the blood is unsafe for thera- 
peutic use. 


reaction method developed in this laboratory 
(1). 
The method of Somogyi as modified for the 
photoelectric colorimeter by Nelson was used. 
The dextrose content of whole citrated blood 
and plasma was directly measured, and the 
red cell content calculated by the following 
equation: 

W-— (PX 100— Het.) 








I C= -, where 
(1) Het. : 
C = Concentration in mgm. per 100 c.c. of packed 
red cells, 
W = Concentration in mgm. per 100 c.c. of whole 


blood, 
P = Concentration in mgm. per 100 c.c. of plasma, 


and 
Hct. = The hematocrit of the whole blood sample. 


Samples of blood were collected and centri- 
fuged under liquid petrolatum. The pu of 
the plasma was measured with a glass elec- 
trode in the Beckman pu meter, model G. 
Successive readings were taken for 10 minutes 
to correct for changes due to the escape of 
carbon dioxide from the plasma during the 
time the plasma was exposed to room air in 
the cuvette. 

Osmotic fragility.x—Measurements of the 
percentage of hemolysis of blood (0.02 ml.) in 
0.7, 0.6, 0.5, and o.3 per cent sodium chloride 
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TABLE I.—PRESERVATION OF HUMAN ERYTHROCYTES COLLECTED, STORED, AND TRANSFUSED 
AS WHOLE ACD BLOOD IN PLASTIC EQUIPMENT (FENWAL BLOOD PACK) —IN VITRO AND 
IN VIVO OBSERVATIONS 





Volume 
transfused 
Ce. 


Experiment Days 
No. 


Hematocrit,| hemoglobin 
stored 


per cent mgm. per 
cent 

















39-4 


Supernatant} —————— — 
Whole 
blood 

mgm. per 
cent 


436 
376 


289 


Dextrose Posttransfusion 
survival 

Plasma cai 

mgm. per Fragility, 

per cent 


Ashby, 
per cent 


100 




















Average 43.6 
*Transfused 1 hour after collection without refrigeration. 


(10 c.c.) were determined with the Evelyn 
colorimeter using a 540 filter. The value at 
0.3 per cent sodium chloride was taken as 
100 per cent hemolysis. 

This measurement was used as a basis for 
estimating the posttransfusion survival per- 
centage of the blood of which the sample was 
an aliquot. Previous experiments on red cell 
survival using the radio iron technique had 
shown a fair correlation between osmotic re- 
sistance characteristics and in vivo survival 
of red cells, the best correlation being the per- 
centage of hemolysis in 0.6 per cent sodium 
chloride. Estimated survival, therefore, is 
expressed as 100 per cent minus the per cent 
hemolysis at that concentration of sodium 
chloride. 

Results, Series A. The posttransfusion sur- 
vival of these blood specimens is shown in 
Table I together with data on supernatant 
hemoglobin concentration, dextrose levels, 
pu of supernatant, and survival estimated 
from osmotic resistance. The red cells in the 
blood infused 1 hour after drawing (Exp. No. 
g) were quantitatively retained in the recip- 
ient’s circulation. There was no immediate 
measurable loss of cells and the slope of dis- 


appearance of the infused cells remained 
quite steady, at a rate of about 0.9 per cent 
per day, for go days. After 5 days of storage 
immediate survival was 95 per cent, from 15 
to 20 days between 80 and 85 per cent, from 
20 to 25 days between 67 and 8o per cent, 
while the longest period of stored blood, 29 
days, showed 67 per cent survival. 

One blood specimen of the series (Exp. No. 
15) stored 21 days showed only 54 per cent 
survival. The behavior of this blood was, 
therefore, quite different from that of the 
other 11 specimens. The expected survival 
from the fragility test was 79 per cent. The 
dextrose concentration of both cells and 
plasma was in line with other blood samples 
stored for an equal period as was the plasma 
pu, and there was no excessive hemolysis of 
cells during storage. No reason for the erratic 
behavior of this blood came to light, but it is 
thought that the poor survival may have 
been due to a rare recipient hemolytic phe- 
nomenon rather than to deterioration during 
storage. 

The survival estimated from the osmotic 
fragility test showed a fair correlation with 
the directly measured survival. In 7 blood 
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TABLE II.—IN VITRO OBSERVATIONS ON WHOLE ACD BLOOD IN PLASTIC EQUIPMENT ISSUED 





FROM THE BLOOD BANK OF THE PETER BENT BRIGHAM HOSPITAL 












































Dextrose 
Bloo Days Hemoglobin pH ay oe b y 
No. stored Hematocrit, supernatant Whole blood Plasma Red cells on ca 
per cent mgm. » mgm. a mgm. a7 mgm. ~ F 
cen cen cen cen 
9158 8 42.7 | 37 | 207 341 239 | 6.70 88 
9282 II 44.0 | 115 | 269 314 211 | 6.69 94 
9301 II 47.5 | 27 | 249 285 208 | 6.55 | 96 
9198 12 45-7 | 28 | 264 303 216 | 6.60 | QI 
a cites Seem tet | renee See u 
9238 12 46.0 19 | 349 373 | 300 6.66 92 
gi2i 13 47.0 | 191 | 2901 339 | 230 6.66 | 9! 
9272 13 18.5 | ol | 252 | 302 108 | 6.71 90 
gist 14 48.5 | | 178 | 229 124 | 6.45 QI 
202 14 40.0 | 38 | 209 350 222 | 6.65 87 
0257 14 46.5 | 48 | 207 356 228 | 6.54 | 93 
ora 15 | 38.4 | 57 | 212 | 248 158 | 6.52 | 81 
9230 15 | 44.0 | 163 | 321 | 349 287 | 6.63 | 88 
9477 16 | 45.0 | 144 | 249 | 266 229 | 6.70 QI 
g104 17 | 42.0 | 34 | 223 280 144 | 6.67 79 
163 18 | 41.0 | 54 | 273 303 229 | 6.54 84 
9387 | 18 40.4 | 143 | 211 | 229 | 190 | 6.64 71 
|- ae ee Pemaentbicls eee) See | Sere ee eas | | Recents AME : Eee aeSes 
g100 19 | 48.5 | - | 171 | 212 | 128 | 6.49 | 86 
9268 | 19 | 48.0 | 262 | 250 | 264 236 | 6.50 | 75 
9291 | 19 | 48.5 | 76 | 266 305 | 225 6.55 | 87 
Bee i nea 2 i aaa De i, —_ See eee eee ; . 
9307 | 19 48.0 | 262 | 250 264 236 | 6.50 | 75 
9128 20 | 49.6 | 50 | 214 261 | 165 | 6.44 81 
9058 | 22 | 38.2 46 | 305 307 | 301 | 6.45 89 
9227 | 23 | 42.5 71 270 312 214 | 6.46 78 
SETI | gree SE Os Mee ee See | RCMeeete Awe ame! inn reek : ae ena 

9280 | 2 | 42.5 79 | 254 | 353 | 120 | 6.49 | 78 
9300 | 24 | 38.8 | 145 | 323 | 335 | 304 6.61 | 80 





Average 46.0 


specimens stored up to 23 days (excluding 
Exp. No. 15) the survival values by the fragil- 
ity method were identical in 3, about 5 per 
cent higher in 2, and about g per cent lower in 
2 than by the agglutination method. In 4 
blood specimens stored for a period of from 
25 to 29 days the fragility test gave a value 
higher than the agglutination test by some 
13 per cent. 

The initial dextrose levels (Exp. No. 9 de- 
termined within 1 hour after drawing) were 
very close to the expected values based on 
normal blood sugar concentration and the 
known amount of dextrose added, being 436, 
491, and 370 milligrams per cent, for whole 


blood, plasma, and red cells, respectively. 
The rate of disappearance of dextrose from 
both plasma and cells during storage was a 
linear function of storage time, up to about 
20 days, proceeding at approximately equal 
rates in both plasma and red cells. During 
this period the utilization of dextrose was ap- 
proximately 400 milligrams in 5 days, 650 
milligrams in 10 days, 850 milligrams in 15 
days and 1,100 milligrams in 20 days. There- 
after the dextrose values fluctuated somewhat 
but tended to level off, which indicated a 
marked slowing in the rate of glycolysis. 

The initial pH of the supernatant plasma 
was 7.61. The pu fell rapidly being 7.10 at 5 
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10 18 
DAYS STORED 
Vig. 2. The posttransfusion survival of human erythro- 
cytes collected, stored at 4 degrees C., and transfused in 
plastic equipment (Fenwal blood pack and recipient set) 
as whole ACD blood. The percentage survival of erythro- 
cytes of 12 transfusions are plotted, showing the limit of 
error (+5 per cent) of the Ashby technique as used. The 
area enclosed by slopes drawn through the upper and lower 
limit brackets represents the performance characteristics 
of whole ACD blood in plastic equipment. 


and 6.75 after 15 days of storage. Thereafter 
there were only slight fluctuations between 
6.60 and 6.68. This rapid initial decline in 
pu is in keeping with the rapid initial rate of 
glycolysis. 

Supernatant hemoglobin.—Five of the su- 
pernatant plasmas tested showed values of 
not over 50 milligrams per cent hemoglobin, 
while 2 others were 201 and 281 respectively. 
There was no correlation between individual 
levels, length of storage, or posttransfusion 
survival. 

Series B. In this series the range of hemato- 
crits, from 38.2 to 49.6 per cent, averaging 
46.0 per cent, was somewhat greater than in 
series A. The changes occurring in this series 
of 25 blood specimens, as determined by the 
in vitro tests, was quite similar to those ob- 
served in series A (Table IT). 

The hemoglobin level of the supernatant 
plasma varied greatly in the individual blood 
samples, individual values ranging from 19 
to 262 milligrams per cent. There was no 
correlation of the values with time of storage, 
dextrose levels, pH, or changes in osmotic 
resistance. 

Dextrose concentrations of individual blood 
specimens at various storage periods varied 
more than in series A, but the same trend, i.e., 


rapid initial utilization followed by a leveling 
off of values in both plasma and cells after 
about 20 days of storage, was observed. 

The pu values were at approximately 6.70 
after 10 days of storage, and thereafter 
fluctuated between 6.5 and 6.7, exhibiting 
the same trend as in series A. 

The estimated survival based on osmotic 
resistance for this series was quite comparable 
with the smaller series A. 


DISCUSSION 


The posttransfusion survival of the 12 
blood specimens in series A is summarized in 
ligure 2. Here the numerical value obtained, 
as described previously, is shown for each 
blood sample, together with brackets indicat- 
ing the upper and lower limits of experimental 
error, found to be about 5 per cent. Lines 
have been drawn through these upper and 
lower brackets, thus defining the viability 
characteristics of blood collected, drawn, 
stored, and infused with plastic equipment. 

As previously stated these 12 blood speci- 
mens constitute a representative cross-section 
of a total of 442 infused blood samples. It can 
be stated that the condition of preservation of 
these blood specimens was such that from 88 
to 92 per cent survival can routinely be ex- 
pected up to 1o days; 84 to 88 per cent up to 
14 days; 76 to 84 per cent up to 20 days, and 
70 to 80 per cent up to 25 days of storage at 
4 degrees C. 

This information should be of value to the 
clinician in gauging the therapeutic value of 
the infusion of bank blood. 

The data obtained on blood specimens in 
series B corroborate the in vivo data observed 
with series A. 


SUMMARY AND CONCLUSIONS 


1. A series of 37 ACD blood donations 
collected, stored, and infused with plastic 
equipment have been investigated as to post- 
transfusion survival after storage at 4 degrees 
C. for a period of up to 29 days. 

2. These 37 donations were a representa- 
tive sample of 442 blood specimens infused 
into patients. 

3. Data obtained by in vivo survival studies 
in 12 experiments demonstrate that 70 to 80 
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per cent of the infused cells of bloods stored 
for up to 25 days retain normal functional 
capacity after infusion. 

4. Data obtained by in vitro measurements 
in 25 additional bloods constitute corroborat- 
ing evidence. 
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THE SURGICAL RISK OF 
PATIENTS WITH HEART 
DISEASE 

HROUGH the years patients having 

heart disease who have had to under- 

go operation have been the cause of 
considerable apprehension. This is under- 
standable since patients with normal hearts 
have died unexpectedly on the operating table 
during procedures as minor as tonsillectomy. 
In retrospect it isprobable that these unantici- 
pated deaths were neither the result of the 
operation, nor was the anesthetic agent itself 
to blame, but ignorance and inexperience pre- 
vailed regarding induction and maintenance 
of anesthesia. Waters and his associates, for 
example, have shown recently that even chlo- 
roform is a safe and satisfactory anesthetic 
agent in the hands of a skilled anesthetist us- 
ing modern equipment. The crucial safety 
factors involved in anesthesia of all types are 
the control of the total amount of the agent or 
agents administered, a high oxygen saturation, 
and the prevention of the accumulation of 


carbon dioxide in the blood. Refinements in 
surgical technique to prevent shock and exces- 
sive loss of blood antedate the perfection of 
anesthetic procedures by many years. But 
today the successful performance of opera- 
tions on patients having serious heart disease 
depends, to a considerable extent, on the 
ability of the anesthesiologist. 

In recent years experiences with direct sur- 
gical attacks on the heart and great vessels 
have been most revealing. The therapeutic 
benefits derived from an operation such as 
mitral commissurotomy are remarkable; how- 
ever, what is even more remarkable is the low 
mortality rate associated with such a drastic 
procedure. This is evidence in itself that even 
a diseased heart can withstand more physical 
abuse than the normal heart, until recently, 
was thought able to tolerate. 

As early as the turn of this century, Ochsner 
made this significant statement: ‘I think it 
would be unfortunate should surgeons receive 
the impression that patients suffering from 
heart disease are especially safe. I believe that 
they are safe because they are considered 
especially unsafe.’’ There are two implications 
in this statement; the first is that the opera- 
tion requires teamwork, and the second is 
that every member of the team must be alert 
and acutely aware of the cardiac status of the 
patient. Actually the heart is not subjected 
to any appreciable increased demand for work 
under modern surgical conditions which are 
the result of co-operation between the clini- 
cian, the anesthesiologist, and the surgeon. 
In order to give the patient the best possible 
protection it is essential that the anesthesiol- 
ogist and the surgeon be well aware of the 
exact nature of the cardiac disorder before- 
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hand. For example, there may be a predis- 
position to the onset of acute left ventricular 
failure; a patient with hypertension or aortic 
disease is a good candidate for such a compli- 
cation if saline solution or too much blood is 
administered intravenously. A rapid ectopic 
rhythm may develop at any time during oper- 
ation, but is especially likely to occur in the 
presence of organic heart disease and hyper- 
thyroidism. If the patient has coronary in- 
sufficiency an acute myocardial infarction is 
especially apt to develop as a result of rapid 
loss of blood or pronounced drop in blood 
pressure. It is the duty of the clinician to 
make an exact appraisal of the cardiac status 
and to convey his opinion and recommenda- 
tions to the anesthesiologist. With the pos- 
session of such information, the anesthesiol- 
ogist may anticipate complications or may ad- 
minister treatment promptly and thereby pre- 
vent further undesirable developments during 
all phases of anesthesia. 

The clinical appraisal of any patient with 
heart disease is based largely on a careful his- 
tory. This centers chiefly around the pa- 
tient’s tolerance to his accustomed activities. 
If there has been no recent decline in tolerance, 
the margin of safety is usually entirely ade- 
quate regardless of whether he finds evidence 
of organic disease—be it hypertensive, coro- 
nary, valvular, or congenital. The exact level 
of the blood pressure, the size of the heart, 
the loudness of the murmurs and the changes 
in the electrocardiogram are secondary to 
the functional capacity of the heart, when 
the need for surgical treatment is clearly in- 
dicated. When surgical treatment is less ur- 
gent, however, the risk of the operation must 
be balanced against the potentialities and 
risks inherent in the condition for which opera- 
tion is contemplated. Consider, for example, 
the patient with a history of gallbladder colic 
and the patient with obstruction of the vesical 


121 


neck owing to prostatic enlargement. In each 
case the trend is likely to be toward aggrava- 
tion of the symptoms and the development of 
serious complications which in themselves 
later may constitute a surgical emergency. 
Should, however, an acute cardiac situation 
be concomitant with the surgical emergency, 
the clinician must weigh the desirability of 
rapid treatment of the cardiac condition 
against the urgency for surgical intervention. 

Frequently the margin of safety in terms of 
surgical risk is precariously narrow because 
of coronary or myocardial insufficiency, recent 
myocardial infarction, or disturbances. of 
cardiac rhythm with a rapid ventricular rate. 
The risk, furthermore, may be increased be- 
cause of marked obesity or of severe anemia. 
These abnormal states can usually be im- 
proved or corrected before surgical treatment 
is undertaken. When the urgency is so great 
that surgical intervention must be under- 
taken immediately, the clinician can improve 
myocardial function or control arrhythmias 
with tachycardia by the administration of a 
single digitalizing dose of a suitable prepa- 
ration. Obviously, when no such urgency 
exists, he will have a much better opportunity 
to improve the patient’s cardiac status by 
more conventional methods. 

In the postoperative period, early ambula- 
tion and prophylaxis against or prompt treat- 
ment of thrombotic phenomena have widened 
further the margin of safety for the patient 
with organic heart disease requiring surgery. 

These remarks are not intended to declare 
“open season’’ on all cardiac patients requir- 
ing surgical treatment, but the heart can be 
subjected to surgical procedures, which here- 
tofore were considered fatal, by the close co- 
operation of a team consisting of the clinician, 
anesthesiologist, and surgeon. 

The clinician also has another responsibility 
to the patient with heart disease who requires 
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an operation. It is to reassure the patient re- 
garding the inherent dangers of the procedure 
which is to be used. Especially should he be 
informed that anesthesia in experienced hands 
is not dangerous and should not be dreaded 
and the reasons why this is so should be men- 
tioned. To allay the patient’s fears before the 
day of the operation will make postoperative 
care easier for physicians and nurses in 
charge. Tuomas J. Dry 


DANGERS OF JUGULAR 
COMPRESSION 
(QUECKENSTEDT TEST) 

HE inherent dangers of lumbar 

puncture in patients with choked 

discs and increased intracranial pres- 
sure are well recognized. A fact not so well 
appreciated is the presence of a marked in- 
crease in intracranial pressure without evi- 
dence of choked discs. Such a situation may 
exist with acute cranial injuries and cerebral 
edema, chronic head injuries with subdural 
hematomas, and in the early stages of develop- 
ment of intracranial tumors. The state of 
consciousness may be the only indication of 
the degree of intracranial tension. Progressive 
drowsiness should be a warning that lumbar 
puncture may precipitate a dramatic and 
rapid progression of signs and symptoms of 
increasing intracranial pressure. A neuro- 
surgical crisis is unnecessarily produced which 
may lead to death of the patient, or at best 
an emergency rather than an elective surgical 
procedure. 

Sudden death following lumbar puncture 
has been attributed to herniation of the brain 
stem through the tentorial notch and foramen 
magnum. This undoubtedly results from the 
continued leakage of cerebrospinal fluid into 
the epidural space through the puncture hole 
made in the dura. The escape of fluid occurs 





after nearly every lumbar puncture but is 
exaggerated in the presence of increased in- 
tracranial pressure. The continued leakage 
of fluid allows the brain stem to become 
wedged tighter and tighter in the foramen 
magnum or incisura tentorium. 

Jugular compression (Queckenstedt test) 
done at the time of the lumbar puncture has 
the same disastrous effect, only more rapid and 
to a greater degree. 

Lumbar puncture has little value in the 
diagnosis of any acute cerebral lesion, except 
to determine the presence of infection or sub- 
arachnoid hemorrhage. The degree of pres- 
sure recorded by the spinal manometer is not 
an accurate estimate of the intracranial pres- 
sure when a space-occupying cerebral lesion is 
present. Innumerable incidents have been 
recorded of normal or even subnormal read- 
ings of spinal fluid pressure which were as- 
sociated with proved massive intracranial le- 
sions. 

Jugular compression (Queckenstedt test) 
has absolutely no value in intracranial diagno- 
sis and should be condemned. The Quecken- 
stedt test is designed primarily and solely to 
determine whether a block exists in the spinal 
subarachnoid space. Despite the worthless- 
ness of jugular compression as a diagnostic aid 
in intracranial disease, it is almost a routine 
procedure for the average physician. A sur- 
vey of the practice of interns and residents 
would indicate that their medical school 
teaching is to the effect that whenever one does 
a lumbar puncture one automatically com- 
presses the jugular veins as part of the pro- 
cedure. 

It is probable that many of the deaths at- 
tributed to lumbar puncture could have been 
prevented if the jugular veins had not been 
compressed as a routine part of the procedure. 

C. HUNTER SHELDEN 
RoBERT H. PUDENZ 
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THE WHIMSY OF A SINGLE CASE REPORT 


LAURENCE E. HINES, M.D., and DONALD L. KESSLER, M.D., Chicago, Illinois 


ERE is the report of a case which with 
the discussion and clinical conclusions 
were presented as follows to a hospital 
staff conference to wit: 

“The convulsive seizures produced by giant 
hives of the brain are dramatic and rare. Although 
the first case was reported by Ullman in 1899, only 
7 additional cases were recorded in the literature 
through 1944 (2). Angioneurotic edema is a well 
known complication of penicillin therapy, but 
cerebral involvement is exceedingly rare. Allergy 
to penicillin caused generalized urticaria and 
probably an associated cerebral lesion in the 
following case: 


“A 56 year old white male cut his left hand and at the 
time of surgical repair his physician administered 300,000 
units of repository penicillin. Six days later, while riding 
in a taxi, he suddenly developed generalized clonic convul- 
sions, and was admitted to a hospital in Miami, Florida. 
He was unconscious for 2 hours. The blood pressure was 
150 systolic and go diastolic; pulse thready with 154 rate; 
temperature 98.2 degrees F.; an involuntary urination 
occurred during the unconscious period. No localizing 
neurologic signs were demonstrated at that time. Roent- 
genograms of the skull were normal. Roentgenograms of 
the lumbar spine revealed compression fracture of the first 
lumbar vertebra. He left the hospital 3 days after admis- 
sion and returned to his home in Chicago for further care. 

“Three weeks later his chief complaint was pain in the 
lumbar region. The pain was aggravated by motion, and 
had been present since the convulsion. Inquiry of his past 
medical history revealed mild, arterial hypertension for 
7 years, seasonal hay fever for 6 years, dermatitis following 
sulfonamide 3 years ago, and giant urticaria following the 
use of penicillin tablets orally 1 year ago. The essentials 
of the physical examination were as follows: Temperature 
98.8 degrees F., blood pressure 126 systolic and 76 diastolic; 
scattered large urticarial lesions on the trunk. The follow- 
ing neurologic signs were demonstrated by a consulting 
neurologist: The left platysma muscle contracted better 


than the right. The left side of the face moved when the 
eyes were closed. There was a slight increase of associated 
movement of the right extremity on moving the fingers. 
There was a ‘slight falling away to the left’ of the right 
upper extremity. The tibialis phenomenon was diminished 
on the right. The right Achilles reflex was brisker than the 
left. The biceps and triceps reflexes were equal. 


There 
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were no pathologic hand signs. There was slight dorsi- 
flexion of the great toe. The right cremasteric reflex was 


absent. The abdominal reflexes were equal in intensity. 
There was no loss of vibration or of joint sense. There 
was no loss of touch. Pain perception was normal. There 


was no apraxia, aphasia, agraphia, nor asteriognosis. The 
visual fields were normal. There were no cerebellar signs. 
The blood Kahn, blood count, and urinalysis revealed no 
lesions. Roentgenograms of the spine revealed a compres- 
sion fracture of the first lumbar vertebra. An electro- 
encephalogram showed some spike activity suggestive of an 
irritative focus in the left temporal region. From the his- 
tory and clinical neurological findings a diagnosis of 
angioneurotic edema involving the left temporal lobe was 
made. The patient was put in a body cast, given anti- 
histaminics, and bromides for 1 year. 

“Discussion. Although cases of angioneurotic edema 
with cerebral involvement have been described previously, 
there are no reported cases resulting from penicillin allergy. 
In most of the previously reported cases as well as in this 
case, the nature of the cerebral lesion was not established 
definitely. One exception to this was in the demonstration 
by Bassoe of an edematous area in the brain after an 
exploratory operation. Autopsy proof is rare, and in our 
case we have neither autopsy nor operative proof of the 
lesion. However, a generalized convulsive seizure and 
generalized urticaria developed in a patient who had 
allergic tendencies, a previous history of penicillin sensi- 
tiveness, and focal neurologic signs; and because no other 
cause for the convulsions was established, it seems reason- 
able to conclude that an urticarial lesion of the brain 
caused the convulsion.” 


ADDENDUM 


The patient who was presented along with these 
data was recognized at the staff conference by an 
attending physician as one of a family of epileptics 
who had formerly demonstrated epileptic seizures 
while walking about the streets in his neighbor- 
hood. The patient was then quizzed and became 
angry when his secret was revealed. He refused 
further care or study. Two years later he was 
taken to another hospital. It was reported that he 
suffered from a heart attack, even though the 
onset of the attack was associated with a convul- 
sion and occurred in another taxi, this time with- 
out benefit of urticaria. 
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COMMENT 


This case illustrates the danger of drawing clini- 
cal conclusions from isolated clinical cases.. This 
danger is not generally recognized, and the high 
incidence of this type in current medical literature 
is shown by the fact that in 12 issues of one 
American journal in 1950-1951, there were 196 
articles of which 60 were of the single case variety 
and in 52 issues of another journal (weekly) there 
were 55 single case reports out of a total of 150 
articles. Here are examples of profound con- 
clusions gleaned from single case studies. Of 
course these were accompanied by literature re- 
views of varying degrees of completeness: “It is 
suggested that scleroderma is truly another of the 
disease of the collagen system.” The term “‘sug- 
gested”’ indicates conservatism! “‘A fatal case of 
myocardial contusion exemplifying our concepts 
of the mode of injury, pathology, diagnosis and 
treatment has been presented.’”’ Indeed a modest 
conception! ‘The necessity for removing symp- 
tomless intrathoracic tumors is emphasized by the 
fatal outcome of this case.”” An emphatic appeal 
for more surgery because one patient died! “A 
case of proved lymphoblastoma is reported which 
had not responded to other therapeutic measures 


and was progressing to its terminal phase, but 
with the use of cortone showed a dramatic im- 
provement in physical status, blood picture and 
general well being.”” When a terminal phase is not 
terminal! ‘A case of enterococcus subacute endo- 
carditis was successfully treated with penicillin 
and coronamide.” Proof of the therapeutic effect 
of penicillin, or coronamide, or both! 

Perhaps these quotations are extreme examples 
of presumptuous claims, but such examples are 
common enough to mislead the uncritical reader. 
We do not intend to leave the impression that 
there is no value in the single case report, because 
outstanding contributions to the growth of medi- 
cal science have been made by reports of carefully 
studied cases. 

Perhaps we have presented a case of angio- 
neurotic edema of the brain complicated by idio- 
pathic epilepsy. 
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REVIEWS OF 


cil Observations on the General Effects of Injury 

in Man wit): Special Reference to Wound Shock! 
is the result of a 5 year investigation during World 
War II of the general effects of trauma. Drs. R. T. 
Grant and E. B. Reeve began their study during the 
1940 to 1941 air raids in London, later moving to 
Newcastle where road and industrial accident cases 
were observed. Finally in 1944 to 1945 they com- 
pleted their work by observations on battle casualties 
in the Italian theater of war. Thus the inclusion of 
all types of injury makes this a comprehensive study. 

The authors believe that much confusion has 
arisen on the subject of wound shock because most 
writers have considered and discussed a variety of 
closely related, but differing, clinical states resulting 
from trauma. This is well brought out in their re- 
view of the literature. They therefore provide a 
full and accurate description of the clinical state 
of over 300 patients who were repeatedly examined 
and observed from the time of injury until either 
unequivocal recovery or death had occurred. 

The signs to which they paid particular attention 
were: (1) the size and content of the wound (This 
they describe in terms of “hands,” using the volume 
of the clenched fist as equivalent to about ¥% liter. 
This is a practical and useful method of estimating 
the volume of injured tissue); (2) the blood pres- 
sure; (3) the pulse rate; (4) the skin temperature 
of the extremities; (5) the color of the face. 

By correlating these observations with estimates 
of the blood volume by the most accurate method 
available to them, the use of dye T.1824, they have 
described several patterns of response to injury. 
They further conclude that the critical level of 
blood volume seems to be around 70 per cent of 
normal. Above this level the body compensates 
fairly well but below it these compensating mech- 
anisms break down. They describe the following: 

1. Cold tachycardia. The blood pressure is nor- 
mal, the pulse fast, the extremities and face are cold 
and pale. This is associated with moderate blood 
loss probably not reducing the blood volume below 
70 to 80 per cent. It is seen shortly after injury. 

2. Warm tachycardia. The blood pressure is nor- 
mal and the pulse rate increased. Extremities and 
face are warm and well colored. Blood volume is 
more than 70 per cent of normal. This syndrome is 
seen after injury when the hemoglobin has fallen to 
a low level. 

3. Hypertensive pattern. The blood pressure is 
elevated, the pulse rate is normal or decreased. 
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The face and extremities may be pale and cold or 
warm and flushed. The blood volume is 80 per cent 
of normal or more. This is a transient phase often 
seen soon after injury. 

4. Vasovagal pattern. A low blood pressure is 
associated with a slow pulse. Face and extremities 
are cold and pale. Respiration is sighing and sweat- 
ing is profuse. Nausea and vomiting may occur. 
This is also a transient phase often occurring soon 
after injury and is due to sensory or emotional 
stimuli. 

5. Cold hypotension. A low blood pressure and 
fast pulse are associated with cold and pale ex- 
tremities and face. This is often due to severe 
wounds and with a blood volume of below 70 per 
cent of normal. A similar picture may also be seen 
with severe infection, such as peritonitis, but here 
it is not counteracted by transfusion. 

6. Warm hypotension. A low blood pressure and 
fast pulse are seen together with warm extremities. 
The blood volume is reduced but not below 70 per 
cent of normal. This phase may occur after anes- 
thesia and sometimes during the operation itself. 

By using the criteria outlined above the authors 
evolved a practical method to estimate the reduction 
in blood volume and thus the amount of restorative 
fluids required. Many case histories are quoted to 
illustrate and support their views and to show where 
mistakes occurred. Most often these errors were on 
the side of under transfusion either in quantity or 
in the rapidity of replacement. 

Critical consideration has been directed also to 
the significance and efforts of the following: (1) 
water and electrolyte balance; (2) the use of various 
anesthetic agents; (3) rough handling and transport; 
(4) renal complications; (5) wound infection; (6) 
pulmonary complications; (7) fat embolism. 

In all fatal cases an autopsy was performed wher- 
ever possible and a detailed account given of all 
methods used and results obtained. 

The communication is the outcome of careful and 
thorough work and is a real contribution to our 
knowledge. It underlines in an emphatic way the 
lessons learned from the recent war, namely that 
the most common cause of illness after injury is due 
to blood loss and reduction of blood volume, the 
severity of the illness depending usually on the size 
of the wound. This blood loss must be replaced 
early, quickly, and adequately. Necessary surgery 
should then be performed with a minimum of rough 
handling of the patient and his tissues. The blood 
volume must be maintained postoperatively and a 
correct salt and water balance established. Atten- 
tion to these points will eliminate much of the 
mortality and morbidity previously experienced. 

HAROLD BOLTON. 
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HE October, 1951 issue of the Bulletin’ is dedi- 

cated to Dr. Henry L. Jaffe on his completion 
of 25 years’ association with the Hospital for Joint 
Diseases. The volume consists of surgical and 
pathological essays written by Dr. Jaffe’s medical 
friends, fellow pathologists, and orthopedic sur- 
geons. 

Edited by a board under the chairmanship of Dr. 
S. Kleinberg, this edition contains many lucid con- 
tributions on numerous aspects of osseous and 
articular physiology, pathology, and surgery. With- 
out a short précis of each essay it would be impos- 
sible to give an account of the wide variety of sub- 
jects covered, and it would be invidious to single 
out any one for special mention. This edition of 
the Bulletin will stand as an expression of the most 
enlightened current thought on the many difficult 
and controversial problems included in the contents, 
and is a fitting tribute to Dr. Jaffe’s many contri- 
butions in the field of bone and joint disease. 

HAROLD Botton. 


‘ "HE Alflas of Tumor Pathology is published under 

the auspices of the Subcommittee on Oncology 
of the Committee on Pathology of the National 
Research Council, 1949 and is sponsored by the 
American Cancer Society, the Anna Fuller Fund, 
the Armed Forces Institute of Pathology, the Jane 
Coffin Childs Memorial Fund for Medical Research, 
the National Cancer Institute, and the United 
States Veterans Administration. When completed 
it will consist of 39 fascicles setting forth system- 
atically the pathology of the tumors of every organ 
in the body. The authors have been chosen from 
the most distinguished American pathologists in 
the field of neoplastic diseases. 

The aims of this ambitious undertaking are to 
simplify and standardize the nomenclature of tu- 
mors, and to provide a pictorial atlas for the use 
of students, pathologists, and clinicians which will 
show the many structural variations that charac- 
terize the different kinds of neoplasms. These aims 
have been met by the liberal use of photographs of 
both the macroscopic and microscopic appearance 
of the tumors and by numerous diagrams, charts, 
and tables. These are accompanied by a text in 
which is given an account of the biological and other 

1BULLETIN OF THE HOsPITAL FOR JOINT DISEASES, OCTOBER, 
1951. A Volume in Tribute to Dr. Henry L. Jaffe. Vol. 12, No. 2. 
Editor-in-Chief, Samuel Kleinberg. Baltimore: Waverly Press, 
Inc., 1951. 

2ATLAS OF TUMOR PATHOLOGY. Prepared at the Armed Forces 
Institute of Bathology under the Auspices of the Subcommittee 
on Oncology of the Committee on Pathology of the National 
Research Council. Section I, Fascicle 1: Introduction and Table 
of Contents. Section II, Fascicle 6: Tumors of the Peripheral 
Nervous System. By Arthur Purdy Stout, M.D. Section III, 
Fascicle 9: Teratomas. By Rupert A. Willis, D.Sc., M.D., 
F.R.C.P. Section IV, Fascicle 16: Tumors of the Carotid Body 
and Related Structures (Chemoreceptor System). By Philip M. 
LeCompte, M.D. Section V, Fascicle 18: Tumors of the Medi- 
astinum. By Hans George Schlumberger, M.D. Section VIII, 
Fascicle 29: Tumors of the Adrenal. By Howard T. Karsner, 
M.D. Section IX, Fascicle 34: Tumors of the Breast. By Fred 
W. Stewart, M.D. Washington: Armed Forces Institute of 
Pathology, 1949, 1950, 1951. 


properties of the tumors which can not be shown 
in pictures. 

The following fascicles have been published up 
to this time: “Tumors of the Peripheral Nervous 
System” by A. P. Stout, “Teratomas” by R. A, 
Willis, ‘“Tumors of the Carotid Body and Related 
Structures (Chemoreceptor System)” by P. M. 
LeCompte, ‘Tumors of the Mediastinum” by H. 
G. Schlumberger, ‘“‘Tumors of the Adrenal’ by H. 
T. Karsner, and ‘‘Tumors of the Breast” by F. W. 
Stewart. These fascicles are the subjects of this 
review and others will be considered as they are 
published. 

It can be said at the outset that each of these 
monographs has achieved the general aims of the 
series in a very satisfactory manner. The illustra- 
tions have been chosen with intelligence, and have 
been reproduced with care, so that a high standard 
has been reached. Enough photomicrographs have 
been used to indicate the important variations in 
the microscopic appearance of the tumors. Most 
of the illustrations are in black and white although 
a few are reproduced in color. The legends are terse 
and lucid and the accompanying texts give pithy 
accounts of the natural history of the particular 
tumors under discussion which are modern in out- 
look and both comprehensive and comprehensible. 
Much old rubbish is swept away by these new 
brooms, and good riddance too! 

These fascicles sell for less than a dollar and a 
half each and are one of the best values that I know. 
I suggest that you write to the American Registry 
of Pathology, Armed Forces Institute of Pathology, 
Washington 25, D. C., straight away and buy these 
books for your library. You will use them more 
than you think. Witiiam B. WARTMAN. 


HE author of the book Der Einfluss des Nerven- 
systems auf Bau und Taetigkeit der Geschlechtsor- 
gane des Menschen* is well known for the contri- 
butions he has made in the field of anatomy since 
tg11. He has long been interested in the anatomy 
and physiology of the genital organs. From 1921 
until Sellheim’s death he studied at the University 
of Halle a large number of removed female genital 
organs and also the effect of the nervous system on 
these organs. Later, during World War II, he in- 
vestigated the relationship of the nervous system 
to the genital organs of both men and women. 
This work was based on a huge number of autop- 
sies done on both sexes. Two Swiss physicians as- 
serted that Stieve examined many of the victims in 
concentration camps before they died. Stieve, how- 
ever, brands this statement as irresponsible slander 
which lacks any foundation. He insists he never 
saw or examined any of the corpses before death. 
From his intensive study, Stieve unequivocally 
maintains that in higher animals and especially in 
human beings, both spermatogenesis and ovulation 
3DeER EINFLuss DES NERVENSYSTEMS AUF BAU UND TAETIGKEIT 
DER GESCHLECHTSORGANE DES MENSCHEN. By Prof. Dr. Med. 
et Phil. H. Stieve. Stuttgart: Georg Thieme, 1952. 
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depend to a large degree on nervous influences. In 
men between the ages of 20 and 50 strong nervous 
stimulation can rapidly diminish spermatogenesis 
or inhibit it completely. Likewise, ovulation can 
be suppressed. The uterine bleeding which occurs 
in the absence of ovulation is still not called men- 
struation by Stieve, contrary to the opinion held by 
most gynecologists and endocrinologists. 

The activity of the endometrium which is under 
the influence of the ovaries also depends in large 
-measure on nervous influences. Strong emotions 
such as fear can lead to uterine bleeding in sensitive 
women. This type of bleeding is not dependent 
upon any influence of the ovaries and may occur at 
any time of the menstrual cycle and even in the 
presence of an atrophic endometrium. Stieve calls 
this ‘momentary fright bleeding.” In some women 
nervous influences induce paracyclic ovulation— 
that is ovulation at any time in the cycle. All in all 
the author has proved his contention that activity 
of the genital organs is dependent not only on the 
glands of internal secretion but also on the nervous 
system. Of course Loeser and others have also 
proved this. Incidently, Loeser’s name is not in- 
cluded in the extensive bibliography at the end of 
the book. 

The book is well written, it has 93 illustrations, 
most of them of microscopic sections, and it con- 
tains a great deal of information about the effects 
of the nervous system on both the male and the 
female gonads. J. P. GREENHILL. 


Bs volume Atlas of Gynecologic Pathology’ is a 
group of one hundred kodachrome slides, ar- 
ranged for projection, with a manual describing the 
pathologic features and occasionally recording some 
clinical data. 

Most gynecologists and pathologists would prefer 
to select their own material for photography. Other 
physicians might consider such an atlas too special- 
ized. Undoubtedly, there is value to the collection 
though the cost (80 dollars) seems rather prohibitive 
for universal use. Mark C. WHEELOCK. 


HE extremely readable and informative book 

Clinical Pathology of the Eye; a Practical Treatise 
of Histopathology? fills a long felt want for students 
and teachers of eye pathology. It should also be 
of interest to internists and perhaps to general 
surgeons. 

Dr. Samuels is professor emeritus of Cornell Uni- 
versity Medical College and the New York Eye and 
Ear Infirmary. Adalbert Fuchs was professor of 
ophthalmology at the University of Vienna. The 
war brought Dr. Fuchs to New York where he now 


‘ATLAS OF GYNECOLOGIC PATHOLOGY; CoLor Fitm LIBRARY 
AND DescripTION MANUAL. By Anthony V. Postoloff, M.D. 
= David H. Nichols, M.D. Baltimore: The Williams & Wilkins 

0., 1952. 

*CLINICAL PATHOLOGY OF THE EYE; A PRACTICAL TREATISE OF 
HistopatHotocy. By Bernard Samuels, M.D., and Adalbert 
Fuchs, M.D. New York: Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, 1952. 
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is advisory surgeon and consulting pathologist at 
the New York Eye and Ear Infirmary. Because of 
frequent requests of former students, the two men 
decided to combine their works into one volume. 
Both had been students of the eminent pathologist 
and teacher, Ernst Fuchs, and due to his teachings, 
their technique and method of instruction were 
similar. The authors are clinicians as well as path- 
ologists and in their teachings correlate clinical find- 
ings with the pathology. 

Because the text is a compilation of lectures and 
monographs as used in teaching a bibliography was 
not included. 

Chapter 1, on general pathology discusses in- 
flammation. Because cells are easily seen in the 
loose intraocular tissues, the study of cytology is 
especially interesting. The growth of inflammatory 
cells from the lymphocytes through various stages 
to Russell bodies is easily followed. In this chapter, 
changes in blood supply and metabolism, the results 
of degenerations and injuries are discussed. Changes 
due to aging are noted. 

Succeeding chapters are devoted to special path- 
ology of the various eye tissues—the cornea, uveal 
tract, sclera, lens, retina, and optic nerve. One 
chapter is devoted to myopia. Tuberculosis, syphi- 
lis, and other granulomatous inflammations are 
discussed in turn. Postoperative and posttraumatic 
pathologic findings are discussed in separate chap- 
ters. One chapter is devoted to tumors of the various 
eye tissues. During the past 20 years many au- 
thors, especially in the United States, have come to 
regard tumors of the uveal tract as derived from 
cells originating from the primary neural crest, 
namely, chromatophores and Schwann cells, and 
have named these tumors “‘melanomas, pigmented 
and unpigmented.” Drs. Samuels and Fuchs prefer 
the old nomenclature, ‘‘sarcoma” as they do not 
believe that the normal chromatophores are derived 
from the ectoderm or from Schwann’s cells. In the 
chapter on the retina the authors correlate the 
clinicopathologic appearance of the lesion with the 
microscopic findings, independently of the diseases 
in which they occur. They discuss true inflam- 
mations and degenerative disease. Although mind- 
ful that some authorities believe that retinal changes 
in vascular diseases are degenerations and not true 
inflammations, they prefer to use the term retinitis 
instead of retinosis or retinopathy. It is their 
opinion that fluid rich in albumin and fibrin and 
containing no cells is characteristic of inflammation 
of the retina. 

There are 418 illustrations in the volume, r1g1 of 
which are in full color. The latter were originally 
printed, along with an explanatory text, as a 2 
volume atlas of histopathology. Because of the 
war it has long been out of print. Improvement 
over the atlas is the placing of the explanatory text 
opposite each plate. The student of ophthalmology 
will derive great satisfaction from reading and 
studying the text and the numerous illustrations. 

GEORGIANA DvoRAK-THEOBALD. 
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HE book Geburtshilfliche Operationslehre! is in 
reality an extension of the author’s Textbook of 
Obstetrics and is based on lectures which Burger 
has given since 1927. There are two parts. The 
first deals with deliveries in homes, asepsis of ob- 
stetric operations, anesthesia, the anatomy of the 
birth canal, the mechanism of labor, indications for 
obstetric operations and preparation for these op- 
erations. The second and major portion of the book 
takes up practically ever type of obstetric manipu- 
lation preparatory for delivery and operations and 
actual birth procedures. There are a few obstetric 
procedures which I believe should no longer be 
taught, such as the use of laminaria bougies for 
dilating the cervix and the Braxton Hicks version 
in the treatment of placenta previa. The section on 
1GEBURTSHILFLICHE OPERATIONSLEHRE. By Prof. Dr. Karl 
Burger. Berlin: Springer Verlag, 1952. 
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destructive operations occupies almost 25 pages,” 
which is disproportionately large for a book of 278% 
pages, especially when we consider that destructive: 
operations should be rare nowadays. There are 229° 
illustrations, all of which are beautiful, clear and 
instructive. However, in several of them which 
depict operative procedures, the hands are shown ™ 
ungloved and in others, all of the pubic hairs ar 
shown uncut and unshaved. The illustration show- 
ing an episiotomy is neither a midline nor a lateral) 
nor a true mediolateral one. 

The book is very well written and reflects the 
author’s extensive obstetric experience and man 
years of teaching. It is an excellent companion” 
volume of and should be as popular as Burger’s™ 
Lehrbuch der Geburtshilfe, which is one of the best 
German textbooks on obstetrics. 

J. P. GREENHILL, 
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